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A benzamidine derivative represented by formula (I), analogs thereof and pharmaceutically acceptable salts thereof. Because of having 
an effect of inhibiting activated blood coagulation factor X, these compounds are useful as preventives and remedies for various diseases 
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X, -HttS (1-4) *s L 2 #5$ (2) O^flSSfc^U Y#jS (10) <£>W*t 
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K3K± fc^R fcf^ > SW* * ^ * ft tf-fr&ft^ t - 7 h dp £ 
T*§1 lfe7 ? ^ 7;i/+ji'A7 -f f (25) tz, j^fcUT0l;it«y*^;v*;w» 

K-<>^-hij;u (26) *f^ffl*-e-S^fc{3J:0 (27) ^HSCttfT^So * 
LXmZtitz (27) -Mi: lt^ix.{iy^f ;^^A7^ h*3?£ffll\ m 
ti'T * U ;i/»x?;b t smK^ v * gjfcajfc «fc D tSCfctiDT^J 
;Hg8§3M*: (28) AiKcii^SSo f#^nfc (28) <Z5g&±©«8W£fclu m 

> (29) S»5Ct#1f^5. 
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(28) CN (29) CN 



ProtliBoc*. Z£&£cd&H£& 
mTo HaHiMO'T'>f^£7is-fo 

m^Xs mmt^xm^.^A^)^)iAT^ vm*m\<\ m> (29) t, 




§S» CI©fl6fcHi£J:»K (1-D t^MtL^ (2) N YjFS (10), 



WO 99/64392 PCT/JP99/03055 

zj&*5£ (is) X'^ti^>XTs.^>mmi^ on zmm-rzzt&X'&Zo 




^>X7^>ii* (3D ^ mt&tLxmx.&** ;—)^<D7)izi—)\, 

(1-1) t*^TL*»iC (2). Y#5$ (10), Z#i$ (17) t^n§^>X7 
SS?>SS*# (32) %m&-t2>z.£tfX'%2> 0 




77-f —ta ifdz J; •) MMMt" 5ittfTf§5. 
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^n&o ^(DXota^mm.^m<Dmmt.\,xi±. miasm, wm. am, m 
®ml fir-t^m, mi. mmm, m&m. &tzi±7 : #-mfc\sx&<, #»© 

fei±im->m<Difc'&$k 7)\,#>m, -n-y^-^^-m^^-y^y 
yym&mm. y^m, %M£tz&y-vt>vymcDttvmk s>k t 

xmm^yxTx i?ymmfcx&z<»m&fcmmfflt.^xmm-r%>mei<D® 

ttJBL &&V<t9i5-miz&'3Xmte2>ft, l&A^(D-B^K>(D&-$-&£{sXte. it 
*&n&-5-(Di%&X' 0 . Oi-lOOOmg, 5?*KttO. l-5 0mgT' 
&»K imn&Wm&X 1 us- 1 OOmg, 5fSb<l±0. 0 1-1 Omg 

Mffixfr ^ne mfc^nc n 5 & <dt- 1 ^ 0 
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mmm 1 3 - ia-tkv ; -2 - ( 2 - (4 - ( 1 - ( 1 - tmt w ^ k 

iil 4 - ( 1 - 1 - zr h+y*Mz;i/- 4 - tr^ U ^>*;i/^-^^) 

4-th-D^ySIf®x?;H. 7g (10. 2mmol) N 

;u^-;HbLTf#fe 1 -i-^h^*;i/j|{-;i/-4-k h'D^y^'J 1 . 
76g (9. 3 mmo 1 ) x h'J7 iz;^^7^ > 2 . 4 4 g ( 9 . 3mmo 
1) Srh7tFD77>4 0mlt:SiU 7V^*M>iyif;H. 6 
2g (9. 3mmol) SlM^-^Ufco SKxf ^Sittl^ItU 

1RM 1. 57g (4. 5mmol) M 4 4% 

H-NMR (CDC13) d 6 1.38 (3H, l), 1.50 (9H, s)1.70-1.80 (2H, m), 1.90-2.00 (2H, m), 
3.30-3.41 (2H, m), 3.63-3.75 (2H, m), 4.35 (2H, q), 4.55 (1H, m), 6.90 (2H, d), 8.00 (2H, 
d) 

t.u 2 4 - ( i - 1 - y h ^^>*;b^-;b- 4 - 1-^ u %.Mmm. 

4- (l-t-7h^i/Ai^-^-4-^iJym > » £M^:n?-;U8 
47rag (2. 4 3mmol) OmltC^U lM^TKKflS^" 
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IRS 6 9 7mg (2. 2mraol) mm 92% 

H-NMR (CDC13) d 6 1.50 (9H, s), 1.70-2.00 (4H, m), 3.30-3.40 (2H, m), 3.65-3.75 (2H, 
m), 4.60 (1H, s), 6.95 (2H, d), 8.05 (2H, d) 

x*I3 3-hHo^>-4-3- K£ja«K©£j* 

3-hh'D^$,ifK3 0. Og (2 17mmol) M2 0 0mlt:S)SI 
U — ^fc3^!R5 3. Og (326mmol) 4gfiTflDifc. 4 5 0 C"£ 1 5 

isiiaaMm *«t*«£Ea*L-r#fcaat* 1 b u ^atk^ms o 

HXft 17. 2g (65. 2mmol) 3 0% 

MS (FAB, m/z) 265 (MH + ) 

H-NMR (DMSO-d6) 6 7.13 (1H, dd), 7.43 (1H, d), 7.80 (1H, d) 

114 3-fc h*o+y-4-3- K-^>y- h >;;i/CD^Et!c 
3-t KD^>-4-3- htlfi2 2. 3g (89. 7mraol) ^t^7 
tFD77>3 0 0ml(:i^lt4)C(:^nDJr'ixf;H 9. 7ml (20 
6mmo 1) , h V^?-)VT*>2 8. 7ml (2 0 6mmo 1) S:0 o CT'*DX. 
feo 1 5#Jt#SL £f£Lfc h 'Jxf;i/7; >JftWfi*jtSiJU ry^-T^n 
7V >y{sXmt>tifzTb^t KD77>S«3 0 0 ml (w N $tr&£ 0 °CT*iPX. 

5 0ml ^?g«f bfcfck h U 7;i/^DB^K 17. 4ml (117 mm o 1 ) N \f U 
^>21. 8ml (2 6 9mraol) ^O'CfMfco ^iST* 1 8 ISniRttgU 
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1) 1 8 OmlfcS)!? Ufe*©t 1 jgS*IWbt h 'J^A*»»9 Oml (9 0. 
Ommol) ttmUT-fiUZtzo £ 4 BSHJKttffcs *«£*«£E@*U 

IRS 9. 29g (37. 9mmol) JR* 42% 
MS (FAB, m/z) 246 (MH +) 

H-NMR (CDC13) 6 5.63 (1H, br), 6.96 (1H, dd), 7.23 (1H, d), 7.79 (lH,d) 

1*15 t-ZT^-j]/ (2-^d^jc^;U) 77 sv— h 

2--7u^^)\,7\y 5Mb7k*Kffi9. 22g (45mmol) S^o 
D.X*> 1 0 Omlfcjg/SU t -:/*\>US?*;i/;t?* — h 7 . 64g (35 
mmo 1) s h >Jx^7§> 10. Og ( 9 9 mmo 1 ) , 4 - (y^^T" 
\J) t'J^>10 0mg (0. 8 2 mmo 1) £ADX. -*«tttfe. '^0P 

IRS 5. 99g (26. 7mmol) iR* 7 6% 

H-NMR (CDC1 3 ) 6 1.45 (9H, s), 3.46 (2H, dt), 3.51 (2H, t), 4.95 (1H, br) 

X*§6 3- [2- (t-7h^>*;i/^-;i/7^) ^hdri') -4-3— b* 

(2-7P : txf;i/) *;|/a-y-M8. 5g (82. 6mmol) 
SDMF2 0 OmltiS^t 3-t Kd*S>- 4 -3— h U;H 

0. lg (41. 3 mm o 1 ) N J^&?*> U V A 5 . 7g (41. 3mmol) 4 
SOX. 7 5'CT?3^PWlfco ftttai^;i/*}*m*«Efc UtSCt^tllt^ 
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JRS 11. 0 g (28. 4mmol) JR* 6 9 % 

H-NMR (CDC1 3 ) 6 1.46 (9H, s), 3.62 (2H, tit), 4.12 (2H, t), 7.02 (2H, d), 7.88 (2H, d). 
X«7 3- [2- (2- (t-7"f^>*;i/«7^;) xh^>» -4- 

3- [2- (t -^h=5r'>*;i/^-;i/^^ y ) xF^» -4-3— K^W- 
h ij;H 1. Og (28. 4mmo 1) £DMF 2 0 Oml £&f¥$-t^ 5** U 

15. 4ml (142 mm o 1 ) % h U x.^H/T' ?>20ml (14 
2mmo 1 ) „ fflsgt/tv^A 1 2 7mg ( 0 . 5 6 7 mm o 1 ) SAtlx. 1 0 

4XM 9 . 6 g ( 2 6 . 7 mm o 1 ) 4X4* 9 4 % 

H-NMR (CDC13) 6 1.38 (3H, t), 1.46 (9H, s), 3.62 (2H, dt), 4.16 (2H, t),4.28 (2H, q), 
6.56 (1H, d), 7.16 (1H, d), 7.27 (1H, d), 7.60 (1H, d), 7.96 (1H, d) 

X«8 3 - [4-y?7-2 - (2 - (4 - ( 1 - t - 7 h ^i/*;i/3t?-;i/- 

4- kr^U^;p7h^^) ^>vV;i/r ^ J ) xih*^) 

3- [2- (2- (t-7h^y*;^x;i/7$/) z-h*is) -4-^777 
7-^ V)im^^Jl2 . 72g (7. 5 6ramol) 4m^>10m 

fee 

®m%ffiEE&-£Lxmztitzmmv!}&is?uv**>5 omitiiiu 4 - ( 1 

-t -7 h **>*;i,jtf-;i/- 4 -hf^.'j £j&#gg2. 6 7 g (8. 

3 2mmolK 1- ( 3 - S. J 7o tr;i/) - 3 -x^;]/#;i/#SM 
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^Fllll. 59g (8. 3 2mmolK 1-t PP*MWh';7y- 
;H . 1 2 g ( 8 . 3 2 mm o 1 ) , h U ^)VT 3- > 3 . 16ml (22. 7 
mmol) ftin*£»Tf-ift«#Ufc. y^on^^>SttMii:bt» 

iRft 3 . 0 g ( 5 . 3 3 mm o 1 ) ]R*s 7 1% 

H-NMR (CDC13) (5 1.33 (3H, I), 1.47 (9H, s), 1.64-1.79 (2H, m), 1.86-1.98 (2H, m), 
3.24-3.42 (2H, m), 3.60-3.73 (2H, m), 3.92 (2H, dt), 4.24 (2H, q), 4.28 (2H, t), 4.45-4.53 
(1H, m), 6.57 (1H, d), 6.77 (1H, t), 6.88 (2H, d), 7.18 (1H, d), 7.23 (1H, d), 7.58 (1H, d), 
7.77 (2H, d), 7.97 (1H, d) 

XII 9 3 - [4-7^y^-2- (2 - (4- (1- (1 -7M M 5 K-OlO 

3- [4->?;-2- (2- (4- ( 1 - t -/h^y^»-4-^ 

^>VV 5 y ) xh^ry) 7 ^ ~;y] T£ 'J ;1/^t\>1/ 3 . 
Og (5. 3 3 mmol) Sx^;-;Hml, 4 ^^-fb^K^^^^^-y-^S 

7th^^-F3. 28g(26. 7mraol)s h U 5 > 7 . 4 2 

ml (5 3. 3 mmol) £fln;l^ST— (ftlWfbfc. i&!«£©*LTf§e>ftfc 
* * * K y v ;waifl:*IS^ffl *s U * y ;w £ MIJ f 3 H JS8tf* 7 

DT^7 7^-t;MU h'J7WDii5 0. l%^Wf3 (V/V) > 7K 

i:7t h-h V)l(Dm&&mT'mtii^Bfo(D7^?iS3>&}&1&i&M-rZZ£iz 
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MM 2. 3g (3. 07mmol) HX¥ 37% 
MS(ESI,m/z) 522 (MH+) 

H-NMR (DMSO-d6) 6 1.23 (3H, t), 1.67-1.87 (2H, m), 2.00-2.25 (2H, m), 2.29 (3H, s), 
3.45-3.60 (2H, m), 3.66-3.77 (4H, m), 4.17 (2H, q), 4.34 (2H,t), 4.73-4.76 (1H, m), 6.79 
(1H, d), 7.05 (2H, t), 7.43 (1H, d), 7.56 (1H, d), 7.84 (2H, d), 7.92 (1H, br), 7.97 (1H, d), 
8.64 (2H, br), 9.19 (1H, br), 9.37 (4H, br) 

mmm 2 3 - ia-txv ; -2- (2 - (4 - ( 1 - ( 1 - r-t h -r $ f 
u Jim. — b u 7 u mm&(Den& 

3 - (2 - (4 - (1- ( 1 - x k 4 ;W - 4 - 

fcvoj v;i/7)-dr>')^>v-r;u^^ y )^ h*is) 7 *.—)V\T9 u;^^^^ - 
h 'J7Wd«5 5 0mg (0. 734mmol) £?!J&8£1 OmH:^i 

u 5 o°c-c*6i^r^#ufco mm^^i^xm^ntzm^m^mmm us 

JRS 44 0mg(0. 610mol) 83% 
MS (ESI, m/z) 494 (MH+) 

H-NMR (DMSO-d6) 6 1.67-1.87 (2H, m), 2.00-2.17 (2H, m), 2.29 (3H, s), 3.45-3.59 (2H, 
m), 3.64-3.76 (4H, m), 4.33 (2H, t), 4.73-4.87 (1H, m), 6.70 (1H, d), 7.06 (2H, d), 7.43 (1H, 
d), 7.54 (1H, br), 7.85 (2H, d), 7.90 (1H, br), 7.95 (1H, d), 8.62 (1H, br), 8.70 (1H, t), 9.17 
(1H, br), 9.28 (2H, br), 9.36 (2H, br) 



mmm 3 3 - [a-tkv ; -2- (2 - (4 - ( 1 - ( 1 - h ^ ^ h* 
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-r;i/) ^O^J )17 * y) ^b^>) 7i=*] 7D 

3-. (2- (4 - (1- (1 -7*. h-f 5. K-OlO -4- 

h U TJI/sTDftgWiai . 2g (1. 6 Ommo 1 ) ft** 7 — ;i/5 OmlCHi 
U M7^-7A-^10 0mgSM> zR*#^T-Rfelt#bfeo 

IRS 1. 1 g ( 1 . 4 6mmo 1) UK* 9 1% 
MS (ESI, m/z) 524 (MH+) 

H-NMR (DMSO-d6) 6 1.16 (3H, t), 1.67-1.76 (2H, m), 2.00-2.25 (2H, m), 2.29 (3H, s), 
2.58 (2H, t), 2.90 (2H, t), 3.46-3.58 (2H, m), 3.63-3.84 (4H, m), 3.98 (2H, q), 4.23 (2H, t), 
4.74-4.87 (1H, m), 7.08 (1H, d), 7.36 (1H, br), 7.38 (2H, d), 7.84 (2H, d), 8.61 (2H, br), 
9.11 (2H, br), 9.16 (1H, br), 9.24 (2H, br) 

nmm 4 3 - [4-7^^-2- ( 2 - (4 - ( 1 - ( 1 -7* h -r ^ k 

3 - iA-7^9 y -2 - (2 - (4 - (1- (1 -T-fe h-f S K-f;i/) -4- 

K"Oj^;i/aMP5/) ^>v-r;bT^y) 7j_;H m e>a- 

;u zhU7;^Dff8I6 0 0mg (0. 7 9 9mmol) *a«aiOml 
{C*»U 5 0 o CT4^^bfco^^g5febT#^nfcffi»^^JIi^J 1 

iRg 4 8 0mg (0. 6 6 3mmol) iRsp 7 7% 
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MS (ESI, m/z) 496 (MH+) 

H-NMR (DMSO-d6) 6 1.66-1.87 (2H, m), 2.02-2.17 (2H, m), 2.29 (3H, s), 2.52 (2H, t), 
2.78 (2H, t), 3.44-3.62 (2H, m), 3.64-3.75 (4H, m), 4.42 (2H, t), 4.74-4.86 (1H, m), 7.06 
(2H, d), 7.37 (1H, br), 7.39 (2H, d), 7.85 (2H, d), 8.64 (2H, br), 9.19 (1H, d), 9.23 (2H, 
br), 9.25 (2H, br) 

nmms 3- l4-T?i/y-2 - (2- ( (l- (tru^>-4-^;i/) 
igi l- (4-fj -4 -tr^-U ->*>*;i#>^^5 L ;KD'n^ 

4-^DDt'Ji;>J|gJg4. 0g (26. 6mmol) . t:^ U ^ > - 4 

4 . 2g (26. 6 mm o 1 K h U ^ > 7 . 4ml (5 

3. 2mmo 1 ) 4^yU> 1 0 0ml* 1 3 CTCf 2 4 D3ffgiH¥ bfco 

Um. 2. 9 5g (12. 6mmol) lR^ 4 7% 

H-NMR (CDC13) <5 1.25 (3H, t), 1.71-1.85 (2H, m), 2.00 (2H, d), 2.50-2.60 (1H, m), 
2.90 (2H, t), 3.81 (2H, d), 4.20 (2H, q), 6.66 (2H, d), 8.26 (2H, d) 

x;@2 i - (4-tru^;u) -4-f^u is>t>)irn>m mm^o^WL 

1- (4-t'Jy» -4-¥^ , )i?>tDm>m^J L )l2. 95g (12. 6 
mmo 1) -fry^^y 1 0 0ral*I#U imfem&5 Oml^AD^. 9 5°C 

t-2 omrsmnLtzo m^^^xumt^<Dnmm^ntzo 

UXfi 3. 21g (11. 5mmol) M 9 1% 
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H-NMR (DMSO-d6) 6 1.54 (2H, t), 1.90 (2H, t), 2.60-2.70 (1H, m), 3.30 (2H, t), 4.10 
(2H, d), 7.19 (2H, d), 8.20 (2H, d) 

X|§3 3- [4-y7^-2 - (2- ( (1- ( t: V *J >- 4 - -i )V) t^'j 

3- [2- (2- ( t -y h*is-tJ)m-)\/7$. y ) ^h*:>) -4-/7^7 
x~;i/] 'j;i/^i^;i/3 . Og (8. 3 3mmol) £ 4 gl^ig-fbTKJg©^ 
^-^-1t>^r«2 Oml, i^;*-^-tf-> 1 Oml £<-£8?.U ^?ST- 4 I^P^tt#bfeo 
?&M£S£UTf#£n£^|g^£DMF 5 OmltSISU l- <4-^yy;io 
-4-e-oj^>*;u*'>$? JgiI2. 22g (9. Hmmol), ^o^E 
h U t'D U :// *7>* — >7A Adrt7;i/tD*777-h4. 27g (9. 1 
7 mm o 1 ) „ h U :x^;i/7' ^ > 3 . 48ml (25. 0 mm o 1 ) ^ 

UXM 2. 3g (5. 13mmol) JRs^ 62% 

H-NMR (DMSO-d6) (5 1.26 (3H, t), 1.50-1.68 (2H, m), 1.68-1.73 (2H, m), 2.62-2.68 
(1H, m), 2.94-3.06 (2H, m), 3.40-3.53 (2H, m), 3.95-4.25 (6H, m),6.76 (1H, dd), 6.94 (2H, 
d), 7.44 (1H, dd), 7.62 (1H, br), 7.83 (1H, dd), 7.90 (1H, d), 9.01 (1H, t), 8.15 (2H, d) 

Ii4 3- iA-T^V y -2- (2- ( (1- (KV5>>-4--f )l) f 

3- [4 - vT^y - 2 - (2- ( (l- (e<j^>-4-f ;u) f^u^>-4 
7*y) ^ b l-i/) 7^iJ;mxf^2. 3g (5. 

13mmol) &4ffl.fem<t7km(Di;**r : y->mm2 Oml, x^y-;i/4ml 
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HiflStfiJ US 9 £ H«©SW£fc i 0 M<b£r«f#fc 0 
IKS 1. 5g (2. 16mmol) 42% 
MS (ESI, m/z) 468 (MH+) 

H-NMR (DMSO-d6) 6 1.15 (3H, t), 1.50-1.67 (2H, m), 1.76-1.81 (2H, m), 2.52-2.60 
(1H, m), 2.62 (2H, dd), 2.89 (2H, dd), 3.15-3.28 (2H. m), 3.49 (2H, dt), 4.03 (2H, q), 4.12 
(2H, t), 4.20 (2H, d), 7.19 (2H, d), 7.37 (3H, br), 8.18 (1H, d), 8.21 (2H, d), 9.23 (2H, br), 
9.25 (2H, br) 

MMM 6 3- [4-7KiS;-2 - (2- ( (1- ( t: V i?>- 4 --OU) 

3- [4-7^ >V-2- (2- ( (1- (fU 5^>- 4 -1* ^'Jy>- 

4- *;U^-;u) ?U) xb+y) 7iz;b] 7dW>^i^ ~ h- U 7 
MDM2 5 0mg (0. 3 5 9mmol) I OmlCigU 5 

o°c-e4u$fimt!$ufcc ^i^®5&u-cf#e>nfeffi^>&iij{g^j ug 9£ 

lR« 4 8 0rag (0. 3 3 0mmol) M 9 2% 
MS (ESI, m/z) 440 (MH+) 

H-NMR (DMSO-d6) 6 1.50-1.67 (2H, m), 1.76-1.92 (2H, m), 2.54 (2H, dd), 2.55-2.67 
(1H, m), 2.88 (2H, dd), 3.12-3.29 (2H, m), 3.49 (2H, dt), 4.12 (2H, t), 4.20 (2H, d), 7.18 
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(2H, d), 7.36 (2H, br), 7.37 (1H, d), 8.18 (1H, d), 8.20 (2H, d), 9.14 (2H, br), 9.24 (2H, br) 

mM&n (3R) - 3- [4-7?yy- 2 - (3-iKi'M»- 
2 - (4 - ( 1 - ( 1 -T-fe h-f ^ h"-f ;u) -4 - f^'J S^l/**^) ^W-f 

Igl (3R) -3- t-7-h^A;i/#-;b7$y-4-t Kn 

N— t h^ri'*^^— ;i'-D-7'^>'^dr>®?-/?-^>^;U^^7 i ;i/ 1 5. 
Og (4 6. 4mmo 1) N h 'Jsf;i/7 5 >6. 47ml (46. 4mmo 1) 
4rh7kHP77>2 3 0mlCSiU *»T^DD«xf;M. 4ml 
(4 6. 4mmol) fciffl* 1 5#IH«}'-|iLfco £l5fcWW*)Sift5lit3Bfc £ D 
RfofeU *»t:*5g> **fb*«>*:*- h U 1 . 8g (4 6. 4mmol) 
fc^TAOx. 1 . 5P#Ba«#Ufco i^TCCC 1 ^«<b7k5R7K**4 2 0 0 

mi ^ipjt^TSt i WfH*«iUfco mm^)i^mmmmt itacaot 

JRfi 10. 2g (32. 8mmol) iRsjs 7 1% 

H-NMR (CDC13) d 1.42 (9H, s), 2.66 (2H, d), 3.65 (2H, dd), 4.00 (1H, ddt), 5.14 (2H, s), 
7.35-7.40 (5H, m) 

TM2 (3R) - 3 - t -7 Y*r*/-h)\,i£=-)\,?* J - 4- ( 5 -y77 - 2 

(3 R) - 3 - t -7 Y*c*/j3)\,i£-)\,T 5. y - 4 - t h-D + y7^>^>y 
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;H 0. 1 6 g (3 2. 8mmo 1) $ h;Ux> l 0 OmKz^U 3-kF 
D^>-4-3-F / ^ , ;-MJ;H0. 5g (42. 7mmol)s h'J7i 
> 1 1. 2g (42. 7mmo 1) , N, N, N' , N' -t 1 h"? 
^W^i^^l/t^U'?. 4g (4 2. 7mmol) ZfrftTtiUz., 

iRfi 1 1 . 9 g ( 2 2 . 1 mm o 1 ) IR^ 6 7 % 

H-NMR (CDCB) d 1.47 (9H, s), 2.90 (2H, I), 4.03 (1H, dd), 4.15 (1H, dd),4.40-4.50 (1H, 
''J m), 5.19 (2H, s), 7.01 (1H, d), 7.30 (1H, s), 7.35-7.40 (5H, m), 7.92 (1H, d) 

x|g3 (3R) -3- [2- (3-^>x;i/^f-^'>*;u^-;i/-2-t-^h 

(3R) -3-t-^hJr->*;u^^;UT^y-4- (5-y7y-2-3-H 
7x;^» 7^>|?^>^2 0. Og (37. 3mmol) SDMF150 
mllzmM$it, 7^'J;H?xfM0. 1ml (9 3. 3mmolK h U x 
f;i/7 5> 13ml (9 3. 3mmo 1 ) % gf&^S^A 1 6 7mg (0. 
5 6 7mmo 1) £#nx 1 0 0°Ctf-lft«#Ufco Mai^*ttm«WIEfc U« 

iKft 13g (25. 6mmol) 42^ 6 9 % 

H-NMR (CDCB) (5 1.36 (3H, t), 1.44 (9H, s), 2.77-2.84 (2H, m), 4.03-4.22(2H, m), 4.24 
(2H, q), 4.37-4.50 (1H, m), 5.16 (2H, s), 6.50 (1H, d), 7.19 (1H, d), 7.23-7.36 (6H, m), 
7.61 (1H, d), 7.93 (1H, d) 

3 3 
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X«4 (3R) -3- [2- (2-75y-3-'OW*i'*^- 

(3R ) _ 3 - [2- ( 3 - ^i/y^**^*;^^- 2 - t - 7 h+S'*;!/ 
«7^-7D^i/) -4->>7^7i-;i/] 7^ ij;i/Bxffl/l 3g (2 
5. 6mmol)^^^>20mls 4 «je«Bfti7k*0^^"9->«« 2 0 

HKS 7. 8g (17. 6ramol) W 69% 

Xig5 (3.R) - 3- [2- (3-^>yjl/al-*->*;i/^-^-2- (4 - (1 

(3R ) _ 3 _ [2- ( 2 - 7$ ; - 3 -^>i/;m , >AM;-^-7D*^r 
i/) -4-i/7;7i-^]7i"JMSxfJl/ -JfflWtt3. 5g (7. 87m 
mol) SDMF50mltMU 4- ( 1 - t - f h ^yftfriS-K- 4 - 
fcT^'JS; SEAM 2. 8g (8. 65mraol), l-(3-5>**- 

;i/7;;7ot» - 3 -i*-;b*;i/s|*y*f 5. Kti£&J& 1 • 65g (8. 6 5m 
mol)s 1 - t b'n^^W h U7V- ;H . 17g (8. 6 5mmolK 

h >3. 28ral (23. 6 mmo 1 ) ^iJP^^m-e— Bfejf#bfco 

iRfi 3. 2g (4. 50mmol) HZ^ 5 7 % 

H-NMR (CDC13) 6 1.32 (3H, I), 1.47 (9H, s), 1.66-1.83 (3H, m), 1.88-2.02 (2H, m), 
2.83-3.07 (2H, m), 3.30-3.42 (2H, m), 3.63-3.78 (2H, m), 4.04-4.25 (2H, m), 4.27 (2H, q), 
4.50-4.60 (2H, m), 4.84-4.97 (1H, m), 5.30 (2H, s), 6.52 (1H, d), 6.91 (1H, d), 7.11 (1H, 

3 4 
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br), 7.29 (7H, br), 7.57 (1H, d), 7.73 (2H, d), 7.92 (1H, d) 

X}§6 (3R) - 3- [4-7<*J J - 2- (3-.xh*S/*;M«— ;i/-2- 

(4 - ( i - ( l -7M ^ K^;i/) - 4 -^y^t*^) ^w-out 

(3 R) -3 - [2- (3-^>S?;i/2t-**>:fc;i/#-;i'- 2- (4- (1-t- 

-4-y7/7 3i U;i/^^^;U3 . 2g (4. 50mmol) S4I 
^ffi<bzKjR©^^-*-9->^ffl[2 5ml, ;i/5ml fcigflfU iI"C4 0 

ra«#ufeo ^«t*SaSUT»e>nfeas«s*^^>'-;i/2 omiciiu #t 

^gMx^y-;i,5 0ral(:»U :c*-;i/7-t h -f $ h 3 . Og (2 6. 
7mmolK h'Jxf;b7?>5ml (3 5. 6mmo 1) ^telSf-lift 

HXM 550mg(0. 659mmol) 1 7 % 

MS (ESI, m/z) 608 (MH+) 

H-NMR (DMSO-d6) 6 1.14 (3H, t), 1.22 (3H, t), 1.68-1.76 (2H, m), 2.00-2.16 (2H, m), 
2.29 (3H, s), 2.80 (2H, d), 3.47-3.60 (2H, m), 3.70-3.85 (2H, m), 4.05 (2H, q), 4.14 (2H, 
q),4.23-4.35 (2H, m), 4.70-4.88 (2H, m), 6.77 (1H, d), 7.06 (2H, d), 7.43 (1H, d), 7.56 (1H, 
br), 7.82 (2H, d), 7.87 (1H, d), 7.97 (1H, d), 8.50 (1H, d), 8.60 (1H, br), 9.15 (1H, br), 9.23 
(2H, br), 9.35 (2H, br) 

nmms or) -3 - [4-t^$^-2- (3-^h^^i3)i^=.ji- 
2- (4 - ( 1 - (1 -r-fe h-r ^ k-oio -4 -f^u 
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(3R) -3 - l4-7KV;-2- (3-x. h*is*Jm-Jl'-2- (4 - (1 
- ( l -r-fe h-f ^ K-f;u) -4-fcyoj s^M-^S/) '•ovV^r^ y ) 7p 

7i-;b] 7^'Jjl/|i^ 2hU7WDSHI2 0 0mg (0. 
2 4 0 mm o 1 ) 5ml IzfeM U 50 °Cf 2 B3II92£& bfco 

&\sZ&*>tiizm®M&mm 1 x« 9 i:Pitt©*f^t: «fc k> mmt^^n 

lUm 1 2 0 m g ( 0 . 15 4 mm o 1 ) M 6 4 % 
V MS(ESI,m/z) 552 (MH+) 

H-NMR (DMSO-d6) 5 1.70-1.85 (2H, m), 2.00-2.14 (2H, m), 2.29 (3H, s), 2.78 (2H, d), 
3.71-3.84 (2H, m), 4.22-4.34 (2H, m), 4.29 (2H, d), 4.62-4.73 (1H, m), 4.77-4.86 (1H, m), 
6.68 (1H, d), 7.06 (2H, d), 7.43 (1H, d), 7.56 (1H, br), 7.82 (2H, d), 7.86 (1H, d), 7.94 (1H, 
d), 8.50 (1H, d), 8.62 (1H, br), 9.17 (1H, br), 9.31 (2H, br), 9.32 (2H, br) 

mmm9 (3R) - 4- [5-7^yy-2- (2-.x r *j/A;Hz;nf 

)v) 7x^^->] - 3 - [4 - ( 1 - (1 -T-t hf 5. K-f ;u) - ^ 

(3R) -3- [2- (3-^>^;^^>*;i<;tf^;i<<-2- (4- (1-t- 

rh^^*;i/^^;i/-4-^^Ui?;i/^-dr->) soVjfrTXs) rn^^r^) 

-4-y7^7ix;i/] 7^'JMxf;i/3. 2g (4. 50mmol) I4i 
7£mh7km(Di;**-y->®m2 5ml, xi'y-ASmltSiU ^ST*4B 

!?7>trW 7 6 5mg^nx.^-C— *MJt#Lfc. OTttfcftfc 

3 6 
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SSMi^y-Jl'SOmlC^U ^^;i/T4r M 5. V— h 2 . 77g (2 
6. 7mmol)> h >J x-^l/T' 5. > 5 m 1 (3 5. 6mmol) SMifit 

*TT3 (v/v) zK50mlniiiU YT^toWc&flk&Gk 1 !/ 'J *^ 

(LiChroprep RP- 1 8 3 7*4 4 0mm) iitSlffi 

/v) zkiiT-fe h- h 'j^iMitsaiu M^ufco 

)l>5 Oml fc$g«IU ^7i>^A-^I6 0 0mgSM> tK^#^ET- 

W.WL 9 20ms (1. lOmmol) 24% 
MS (ESI, m/z) 608 (MH+) 

H-NMR (DMSO-d6) <5 1.13 (3H, t), 1.15 (3H, t), 1.67-1.86 (2H, m), 2.00-2.16 (2H, m), 
2.29 (3H, s), 2.56 (2H, dd), 2.82 (2H, dd), 2.83-2.98 (2H, m), 3.47-3.62 (2H, m), 3.64-3.92 
(2H, m), 3.98 (2H, q), 4.06 (2H, q), 4.18 (2H, d), 4.67-4.88 (2H, m), 7.06 (2H, d), 7.37 (1H, 
br), 7.38 (2H, d), 7.82 (2H, d), 8.45 (1H, d), 8.62 (1H, br), 9.11 (2H, br), 9.16 (1H, br), 
9.23 (2H, br) 

mMmio (3R) -4 - [5-r~^y-2- (2-tui^^rr>^^-^) 
7xy=Jri>] - 3 - [4 - ( 1 - (l -T-tr M 5. -4-t:^u^;i/^- 

(3R) -4- [5-7^yy-2 - ( 2 -x. h ^r^-tjJU^-^^^) 

- 3 - [4 - ( l - ( l -T'-fe h-r 5. K-f ;u) - 4 -t^'J 
^;^75;] ^>^x^-;u rhij7;^DSiI5 0 0mg (0. 6 
0 0 mm o 1 ) £«jfiS$ 5ml Us 5 0 °CT 2 B$IH«# Ufco 
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IRS 3 4 Omg (O. 4 3 5mmo 1) IR^ 73% 
MS (ESI, m/z) 554 (MH-t-) 

H-NMR (DMSO-d6) 6 1.68-1.86 (2H, m), 2.00-2.17 (2H, m), 2.29 (3H, s), 2.52 (2H, d), 
2.76 (2H, dd), 2.83-2.96 (2H, m), 3.48-3.52 (2H, m), 3.69-3.76 (2H, m), 4.12-4.24 (2H, m), 
4.63-4.73 (1H, m), 4.75-4.86 (1H, m), 7.06 (2H, d), 7.37 (1H, br), 7.39 (2H, d), 7.83 (2H, 
d), 8.44 (1H, d), 8.61 (1H, br), 9.09 (2H, br), 9.15 (1H, br), 9.22 (2H, br) 

mmm 1 1 3 - ia-txv j -2- ( 2 - (4 - (i-7th^5 k-oi/- 

Igl 3 - [4-y7y-2- (2 - (4 - ( l -t-7h*>>*i^-;i/- 

4- f^.u ^;i/^|-^ri>) ^>^;^f^7^y) ^hZ-is) 7i-;i/] 5»^u;HftT 

3- [4-y?y-2- (2- (4- ( 1 - t - :/ h 4 - 

U v;U7}-dri/) ^>\/f*;UT^y ) :x.h^>) y T $ U JV&t^JV 3 . 0 

Og (5.3 3mmol) §x^y-;H 0 OmlCS^U l«^*Kftth'J 

ffiSS&K l^J®K*7k*ap^., »»x^-;i/*«imi6«£fc Ifffitfotllb 

1-b Kd^tJ/^W h U ?V'-il/ (^7JO 0.7 5 g (5.5 5mmo 1), 7 
>^-^A#;W\"v— h 1.4 0 g (2 5.2 mm o 1) N h 'Jxfjl/7?>2m 
1 (0.0 1 5 mmo 1) % 1 - (3-^f^7;y7D^l/) - 3 -x^vJP* 
5 KJfiKJfi2.12g (1 1.0 9 mmo 1) J&n^., fc. 

3 8 
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IRS 1.8 9 g (3.5 4mmo 1) HX^ 6 6% 

H-NMR (CDC13) 6 1.45 (9H, s), 1.60-2.00 (4H, m), 3.28-3.73 (4H, ra), 4.02-4.23 (4H, 
m), 4.51 (1H, br), 5.60 (1H, br), 6.89 (2H, d), 7.00-7.68 (5H, m), 7.75 (2H, d) 

Jim 2 3 - [4-7vy;-2- (2- (4 - (l-7tK? K^;i/-^> 

3- [4 - vT^y - 2 - (2- (4- ( 1 - t - ^h^v*;i/#-;u-4-t:^ 
■js^i/**^) ^W^r^y) ;nbdr>>) y 7^<j;Hfi?5 K1.8 

9g (3.5 4mmol) S4«Sttfl3**^t**>««4 0ml, ;n*y— ;i, 
4mlt:gHU iiST-Bftlfflfco ^«ES«SEES^UfeOt)s ^^y— ;i/6 
Ora 1 CdigggU 7>^ = £A*;w*v— h 0.9 7 g (17.1 5mmo 1) in 

-mm^xmn\,tz 0 mmtm^vxm^tirzmm^mmm in 9 
tmrnommzj: tK msitt&ttfe. »5.hfc»»*i.8 6g 0.3 7 mm o 

1) ^y-;i/3 0mlt«iU :n?-;UT-fe W * K«ittl.27g (1 0. 
2 9mmo 1) N h 'Jx^7; >2.4ml (17. 15 mm o 1) /JDx.> — Bfc 

«j*ufco mm&&&\sT&e>tiitm9m*9mm in 9i:i«0ii^c 

H2m 1.10g (1.53 mm o 1 ) W 4 3 % 
MS (ESI,m/z) 493 (MH+) 

H-NMR (DMSO) <5 1.68-2.18 (4H, m), 2.29 (3H, s), 3.45-3.90 (6H, m), 4.30 (2H, t), 
4.80 (1H, br), 6.92 (1H, d), 7.10 (2H, d), 7.23 (1H, br), 7.45 (1H, d), 7.52 (1H, s), 7.62 (1H, 
d), 7.64 (1H, br), 7.74 (1H, d), 7.85 (2H, d), 8.62 (1H, br), 8.74 (1H, t), 9.16 (1H, br), 9.22- 
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9.42 (4H, m) 

mmmi 2 3- [4-t^v-2- (2- (4- a-r-fe h-r ^ k^;i/) 

3- [4-7V/V-2 - (2 - (4- (l-^-fehf^K-Ol/) ^W-Ol/T 
= y) hdri/) 7i-;H 7 u;u«7 5 h* - b U7;u*DftW!Bl.l 0 g 
(1.5 3mmo 1) fc^y— ;H 0 OmlCiiU 1 0%^i?£ 
(5 0%^7K) 2 2 OmgSinx., TlcJR^ftT-iftHtffUfe. SMSt^ h 

iRfi 0.82g (1.13 mm o 1 ) iR^s 7 4 % 
MS (ESI,m/z) 495 (MH+) 

H-NMR (DMSO) 6 1.68-2.17 (4H, m), 2.28 (3H, s), 2.35 (2H, t), 2.85 (2H, t), 3.47-3.85 
(6H, m), 4.20 (2H, l), 4.80 (1H, br), 6.80 (1H, br), 7.06 (2H, d), 7.30 (1H, br), 7.33-7.42 
(3H, m), 7.85 (2H, d), 8.56-8.70 (2H, m), 9.07-9.28 (5H, m) 

mmmi3 or) - a- [5-7^^-2- o-*;^*^^) 
7i;Jpi/] -3 - [ (i - (t:»j *s>- 4 tr^u^>-4-£;i/#- 

III (3R) -3- [2- (3 -^>^;i^^>5b;l>*^;i/- 2- ( ( 1 - 

(Wis>-4 --ow b , ^u^>-4-*;i/^;i') T^y) 7D^i/) - 

4 0 
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(3R) -3- [2- (t-7h^>>*^-;b7~y) -3-^>^;m-**> 
^^;i/-7 , D^i') -4->7^7i-;i/] r^U^ixf;!/ 7. 50 
g (14. 7mmol) 1 4. 7ml. 4^JI'fb7K^^^-^-9-> 

Si2 2. lml£i&/§?£-fc>\ ^-CMB^F^m^Ufeo U-a#£tlfc 
ffiM#3 7. 0 8gO?*>6. 73g$DMF70ralC^U 1- (4-KU 
SW) -4-e^'J^>*;b5tf>& igi?i£3. 74g (15. 4mmolK 
3-y>W$^;-')A^07'f h'3. 08s (18. 2 
mmol)s h';if;V75>8. 6ml (6 1. 6 mm o 1 ) * 1 0°Ct"*nx.> 
1 6RFHfll#Ufco 

MS (HRFABH+) 597.27 (MH+) 

iRfi 7. 83s (13.1 mm ol) W 9 4% 

H-NMR (DMSO) £ 1.23 (3H, t), 1.50-1.64 (2H, m), 1.69-1.83 (2H, m), 2.42-2.51 (1H, 
m), 2.62-2.77 (2H, m), 3.03-3.41 (2H, m), 4.06-4.38 (6H, m), 4.49-4.61(lH, m). 5.10 (2H, 
s), 6.74 (1H, d), 7.08 (2H, d), 7.36 (5H, br), 7.45 (1H, d), 7.62 (1H, br), 7.83 (1H, d ), 7.92 
(lH,d), 8.18(3H,brd), 

Xf§ 2 (3R)-4-[5-T^^y-2 - {2-ti)\,K*>sx.3-)\') 7iA 

-3- [ (l - (trys;>-4— r;u) b'^u^>-4-*;i/^-;u) t 

(3R) - 3- [2- 2- ( (1- (K'JJ? 

>- 4 f^U^>-4-*;i/^^;i/) T = ru**^) -4-i/T 

/7i-JH 7^'J;H?xf^5. 37g (9. Ommol) S4^iE<b7jcm 
^W>S«4 5mK x.*y-;i/9mltc?3M-U ^iST— B&^Lfco ^ 

4 1 



WO 99/64392 



PCT/JP99/03055 



m*mEEW£\stz<Dib, x^y-;i/3 6ml(;i»U igT^-^Al. 5 
6g (16. 2mmo 1) An*, ~mmUX*Mft^tz<> m&Z'&lz^xnhtitz 
mmS. 0 9 g<Do% 5. 4 8g^^^y-;b5 4mlMU 10%;l7 

3iU ^£©5&UTf#£ft£*l»4. 44g0^3. 1 lg§6MlS 
Tk^ffS 2 8mlC^iU 6 0 °CT- 2 RSffiljm Lfcigf&*@* bTff 6 ftfcfflSK 
483© 6 Illfc^WJ US 9 i: lRl«©»f^tc cfc D M^b-^Sfffeo 

MS (ESI, m/z) 498 (MH+) 
MS (HRFABH+) 498.24(MH+) 

IRS 1 . 3 4 g ( 1 . 8 5 mm o 1) M 3 3 % 

H-NMR (DMSO) 6 1.52-1.64 (2H, m), 1.78-1.88 (2H, m), 2.50-2.639 (5H, m), 2.81- 
2.96 (2H, m), 3.17-3.24 (2H, m), 4.07-4.23 (4H, m), 4.40-4.51 (1H, m). 7.19 (2H, d), 7.38 
(3H, br), 8.17 (1H, d), 8.23 (2H, d), 9.26 (2H, br), 9.43 (2H, br) 

mmmi4 N — [2- (5-7^;-2-tFn^7x;#>» 

X@ 1 4 v;b7f-^v - 3 - t FP^ry^>V- h 'J ;i/ 

3, 4>>t Ko*i/^>»/r h UM.Og (7.4 lmmo 1 ) £ N, N-S^ 
f»A7^ h* 1 OmlMU HattiJ^l.l 2g(8. 1 5mmolK 
^>y^7DY^ FO. 8 8ml (7. 4 1mraol) SM^ 5 0 0 CT" 2 BSfig 

IRS 1.06g (4. 71mmol) HX^ 64% 
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H-NMR (CDC13) 6 5.17 (2H, s), 6.95 (1H, d), 7.18 (1H, d), 7.20 (1H, d), 7.41 (5H, br) 



XH2 4 -^y*J)\,**ri/- 3 - [2- (t-7*h^i/^-;i/7^) x 
h*:y) ] ^>V- h U 

t-7"f;i/ (2-7*o ; Eif;i/) *;w?v-F8. 0g (35. 7mmol) * 
DM F 2 Omlizmm^^ 4 --OS^I/tT^v - 3 - b Kn^r^Wx h U 
JV4 . 0 g (17. 7mmo 1 ) \ &M1j U 7 . 4 g (41. 3mmo 1 ) 

^inx. i o o°CT~3mmmft^fr 0 mm^ji^mtammt^miz^-oxmm 

l&m 3. 4g (9. 2mmol) iR^s 5 2% 

H-NMR (CDC1 3 ) (5 1.46 (9H, s), 3.74 (2H, dt), 4.11 (2H, t), 5.15 (2H, d), 7.18 (1H, d), 
7.20 (lH,d), 7.41 (5H, br) 

X*M3 3- (2-7^xt>ap-» -4 i^Jlyi-^-iy^yJ- b V )WD-& 

4-^>y;i/t^y-3 - [2- (t-yf^yM^-^^) iKi') ] 
^>V*-bU;u3. 4g (9. 2mmol) £ 4 ^^^Jcf^^t^^^ 

3 . 0 g 

X*g4 N- [2- (5-y7y-2-^>y;i/^y7i7^ry) - 
4- (1- t-7*h^ry*;i'^;i/-4-f^iJy;btdry) ^>X7U*C 

4 3 
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06g (3. 50mmol) 4DMF 1 5 m 1 £jgfi¥U 4- 
*>£;u^;u-4-t^'J Slfil . 23g (3. 8 4mmolK 

3-^^^;i/-T 5. ^/-^A^D^-f H 7 1 Omg (4. 2m 
mol), h'Jxf^7^>l. 45ml (5. 19mmol) SJiD^^ 

IRS 510mg(0. 89mmol) IR^ 26% 

H-NMR (CDC1 3 ) 6 1.47 (9H, s), 1.66-1.80 (2H, m), 1.83-1.97 (2H, m), 3.25-3.41 (2H, 
m), 3.61-3.73 (2H, m), 3.84 (2H, dt), 4.20 (2H, t), 4.44-4.53 (1H, m), 5.16 (2H, d), 6.62 
(1H, t), 6.84 (2H, d), 6.95 (1H, d), 7.15 (1H, d), 7.24 (1H, d), 7.28-7.42 (5H, m), 7.65 (2H, 
d) 

115 N- [2- (5-7v^y-2-t h-OJry7x;+i/) *.=$-)V\ -4 

N- [2- ( 5 - y?y - 2 - ^>i^M*y 7 i ; Jr^» -4 - (1 

- t Y*ci/i])\<K-)l>- 4-tT^'J ^;U^-^r^>) ^>X7 5 K 5 1 Omg 
(0. 8 9mmol) %4Mfei&lh7kMi?**y->fe%L5ml^ x^-;Hm 

mlCJ&BU ^7>^-7A5 0 0mgSM, -HfcH#L;fco 

vxnhntz%m^^.^ j -)v 1 omitgiu 1 o v^a-^ 5 

l/rff^nfcfflS&SflttiW 111 9fcra««D»f^t:J:D«lifls^«S*»feo 
42 fi 3 0 0mg (0. 479mmol) JRsp 5 4 % 
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MS (ESI,m/z) 399 (MH+) 

H-NMR (DMSO) 6 1.68-1.87 (2H, m), 2.03-2.17 (2H, m), 3.02-3.16 (2H, m), 3.19-3.30 
(2H, m), 3.65 (2H, dt), 4.14 (2H, t), 4.46-4.78 (1H, m), 6.95 (1H, d), 7.05 (2H, d), 7.36 (1H, 
d), 7,42 (1H, br), 7.82 (2H, d), 8.57 (1H, br), 8.84 (2H, br), 9.02 (2H, br) 

li 6 N— [2 - (5 -TXVS- 2-fc VU*i/7 ^J**/) -4 

- ( 1 -T-fe h-f S |M^-4 -K^iJ ^>Z7K h* - h U 7JI 

N- [2 - h'D^>7iyJri/) - 4- (4- 

t^ij^^y) ^>X7U' zhU7;^DS813 0 0mg (0. 4 7 
9mmo 1) ftai^y— ;H OmltSISU h-C * ^— h 5 0 0m 

g (5. 3mmo 1) s b ^if^^O. 5ml (3. 5mmo 1) ftSDx. 

^st" - wmn u o b* u -c » e> n * ^m^j us 9 1 pi 

iRfi 2 20mg (0. 3 3mmol) IR^ 69% 
MS (ESI,m/z) 440 (MH+) 

H-NMR (DMSO) 6 1.63-1.84 (2H, m), 1.99-2.10 (2H, m), 2.27 (1H, s), 3.40-3.56 (4H, 
m), 3.65 (2H, dt), 3.66-3.81 (2H, m), 4.14 (2H, t), 4.66-4.87 (1H, m), 6.96 (1H, d), 7.06 
(2H, d), 7.37 (1H, d), 7.42 (1H, br), 7.82 (2H, d), 8.58 (1H, 1), 8.62 (1H, br), 8.94 (2H, br), 
9.03 (2H, br),9.16(lH, br) 

mmmi 5 N-[2-(5-7*^y-2-t Ko+^7i7*i/) 

- 1 - ( 4 - \Z >J - 4 - f ^ >J V > - 4 - *;U^*+r * K ~ h U V 
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3- (2 -t^ y i h*s>) -4-^>s;;i/;t*i"<>v r - h J&8J&1. 
OOg (3. 3 Ommo 1) SDMF 1 5mlK&8¥U 1 - (4-trU^;i/) 
-4-^'Ji?>*;^>i M18 7 6mg (3. 62mmol), 2-^ 
pn-K 3 — ^ yV— »i7 D7-f h'8 3 7mg (4. 95mmo 

1) N hijx^7^>l. 4ml (9. 9mmol) §M> -«fej»#bfco 

S&*4Mj£Jfifc*jfc^:*3M*>iS»U 0ml, i^y-;i/2mlCiS*fU 3 
BM&fe^*^— ;H OmltllU 1 0%^^v^A-^5 0mg$M> 

mstmem 1 xs 9 1 mmonmz «t 9 &»b^*B&f§fco 

J&g 5 0mg (0. 0 8 2mmol) lR^ 3% 
MS (ESI,m/z) 383 (MH+) 

H-NMR (DMSO) 6 1.46-1.64 (2H, m), 1.75-1.91 (2H, m), 2.48-2.55 (2H, m), 3.04-3.26 
(2H, m), 3.46 (2H, dt), 4.04 (2H, t), 4.17-4.29 (1H, m), 6.96 (1H, d), 7.12 (1H, d), 7.18 (2H, 
d), 7.27 (1H, br), 8.19 (1H, t), 8.20 (2H, d), 8.95 (1H, br), 8.98 (1H, br), 9.03 (1H, br) , 
9.05 (1H, br) 

mmmi 6 3- [4-7^=^-2 - ( 3 - ( ( 1 - (tru v>--4-<uv) 

xgl t-y^)V (3-7"ofrDt;i/) ii)VJ^—Y<D£i)& 

3-7Df7n^7;> ft-fbTKSRKttl 1 8 . 4g (84. 2mmol) N 

4 6 
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V- t -T^I/S^Utf*- h 1 3 . lg ( 6 Ommo 1) , USStfiJ 1 5 £ 
IKS 11. 8 g (5 0. Ommo 1) W 8 3% 

H-NMR (CDC1 3 ) <5 1.42 (9H, s), 2.05 (2H, tt), 3.25 (2H, dt), 3.45 (2H, 1), 4.70 (1H, br) 

X*§2 3- [3- (t -7Y*^tl)\s*-)\/7K;) 7*D^^) - 4-3- 
h'^OV- h 'J ;WD£-fdc, 

t-73-)l (3 -7o^7P^) #;WW— h 10. 0 g (4 2mmo 1) £ 
DM F 1 0 Omltz?g$?£-g\ 3-fc Kd + '>-4 — 3 — h* > y" — h U;i/5. 
1 g ( 2 1 mm o 1 ) s mmti U-)A8. 7g (41. 3mmol) Kim*. 1 0 

iUM. 8. 2g (20. 4mmol) 42^ 9 8 % 

H-NMR (CDC1 3 ) 6 1.46 (9H, s), 2.04 (2H, tt), 3.39 (2H, t), 4.12 (2H, t), 6.98 (2H, br), 
7.88 (1H, d). 

Xg3 3- [2- (3- (t - 7b3c*>±>)ltf-)l7l y) yuifi^-i/) -4 

3- [3- (t-y^'>*;^-^7^) 7D^>» -4-3— K^<>V 
-h>j;u4. 5g (11. 2mmol) SDMF2 0mli:»ts 
^jc^-;U 6 . 0ml (56 mm o 1 ) % hU ^JVT l> 6 . 2ml (56 mm 
o 1 ) , W7y-)A5 6mg (0. 2 2mmo 1) £flD;L 1 0 O'CX'-m 

4Xfi 3. 8g (10. 2mmol) iR^ 9 1 % 
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H-NMR (CDCI3) 6 1.33 (3H, t), 1.43 (9H, s), 2.08 (2H, tt), 3.37 (2H, dt), 4.11 (2H, t), 
4.26 (2H, q), 6.54 (1H, d), 7.14 (1H, br), 7.24 (1H, d), 7.56 (1H, d), 7.91 (1H, d) 

114 3- [2- (3-?*y7'D^i/) -4-^7771-^] TuV.-* 

3- [2- (3- (t-7h.*i'*)W-)V7$;) 7"n^» -4->7^ 
7i-M 77U;i/^xf;i/3. 8g (10. 2mmol) WifiHOO 
mlCS»U 1 0%'i?WJx-&m (5 0%^7K) 7 0 0mg^JD^ 

IKS 2. 4g (7. 5 mm o 1 ) JR* 7 4 % 

Xl 5 3- [4-^77-2 - (3- ( (1- ( tf U > - 4 - -Y t'^'J 

3- [2- ( 3 -7$ y rntf^S/) -4-y7;7i^b] 7oW>ixf 
;i/J®ffiffil . 06g (3. 3 3 mmo 1) &DMF 1 Om ICiiU 1 - (4 
-£Ui/*;i/) -4-K"OJS>>*;M*>K lg^iM8 8 7mg (3 . 6mmolK 
2-7DP-1, 3-S>**\JI/>f ^V->7A^D7-f K 8 4 4mg (5. Om 
mo 1) N h 'Jx^7^1 . 4ml (9 . 9mmo 1) Sin*. -Hfe«#L 

fco *«t*©^uT^ htitzmm!fo&4Mfei&fc7kmv**-y->mm2 omi, 

x^;-;i/4mlC^U 3BP^m#l>feo «JK&@*LT^e>ixfe*aii«[l* 
x^y-;k2 0mli:i)!IU ^^x^AlOOOmgSM, -flfe«# 

4 8 
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US. 6 6 0 mg (0. 97mmol) IR4* 2 9% 
MS (ESI,m/z) 454 (MH+) 

H-NMR (DMSO-d6) 6 1.46-1.66 (2H, m), 1.46-1.98 (4H, m), 2.48 (2H, br), 2.52 (2H, t), 
2.85 (2H, t), 3.18-3.27 (4H, m), 4.08 (2H, t), 4.20 (1H, br), 7.17 (1H, d), 7.32 (2H, d), 7.36 
(1H, d), 8.00 (1H, t), 8.19 (2H, d), 9.20 (2H, br), 9.24 (2H, br) 

mmmn 3- [4-T^y-2- (2 - ( ( 1 - (2, 3, 5, 6 

X*§1 l-(2, 3, 5, 6-rh7 7MDtU^l/-4-^b) -4-t 

^>^7^Dl^iJy>l. lg (6. 5mmolK K^U S?>-4 -fc^* 
>^n^;H. lg (6. 5mmol) s y-fV7n^xW5>2. 2 7 
ml (13. 7mmol)^;-jl/5ml *^M"C 2 4 B#IH«#Lfc. 

HXS 2. Og (6. 5mrao l) JR* 1 0 0 % 

H-NMR (CDC13) (5 1.25 (3H, t), 1.78-1.93 (2H, m), 1.98-2.09 (2H, m), 2.46-2.60 
(1H, m) 3.25 (2H, t), 3.69 (2H, d), 4.17 (2H, q) 

112 l-(2, 3, 5, 6— r- h7 7MDK'J i?)U-4 - 4 - fcT 
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1- (2, 3 S 5, 6-f h77;Wot'J>»-4-^;b) 
*;i/!j?>iftx^-;i/2. Og (6. 5mmol) Smit>5ml«U 2 
a^«»5mUMs 9 5'C-e2I^H«fliU S«4SiLt$Ift^<5l 

JRS 1. 5g (4. 7mmol) JR¥ 7 3% 

Ig3 3- [4-T5^y-2- (2- ( (1- (2, 3, 5, 6 

3- [2- (2-75 7x1"+^) -4-y777i^] 7" D >iifJI/ 
i&g?JM6 0 Orag (2. 1 5mmo 1) 4DMF 1 OmlfcSHU l-(2, 
3, 5, 6-rh7 7i^otiJ^-4-^l/) -4-K^';^>*^#>8 
IHi8 12mg (2. 6mmol), 2-7HD-1, 3 - *?* *)V<< X *V 
= i?A^D7-f F 5 6 0mg (3. 3 mm.o 1) „ h "JsW$ >0. 9ml 
(6. 5mmol) SiD^ -nfcJt^bfeo »tt*S* bT»6ttfcffl»WS 

tre?A5 0 0mg^nl -*fe«#bfco S^&SafeLTl#e>ftfcffl*Hfc* 6 
m&WBbkmHL 10ml C»P U 50 °CT 2 RMttft b fco $jg«S£ bTI# 

IRS lOOmg (0. 14mmol) JR^s 5% 
MS(ESI,m/z)512(MH+) 

H-NMR (DMSO-d6) d 1.58-1.81 (4H, m), 2.33-2.41 (1H, m), 2.54 (2H, t), 2.86 (2H, t), 
3.12-3.23 (2H, m), 3.47 (2H, t), 3.66 (2H, d), 4.11 (2H, t), 7.31-7.38 (3H, d), 8.13 (1H, t), 
9.00 (2H, br), 9.22 (2H, br) 

5 0 
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mmmi 8 3 - ia-tx*j; -2- (2 - ( ( 1 - (try ^>-4-^;i/ 

\Z^)*J>-4-jl)Vtf=.)\/) TXS) Jih^r^>) 7x-;i/] raw 

iSi 1- (b'U ^*;u-4 - 4 -e^y 

^3 'J^D^-f Kifi&ffil . 15g (7. Ommol), K^'JS^-I-A 
;M*>Btx?-;i/ 1. Og (6. 4mmolK h 'JxW^> 1 . 3 ml (9. 
6mmol) 4DMF1 0ml4>IST"4BtFMlfc o Wffi^^-;u*JftmiSS«E 

IRS 1. Og (3. 51mmol) JR* 5 5% 

H-NMR (CDC13) (5 1.25 (3H, t), 1.64-1.96 (4H, m), 2.02-2.17 (2H, m), 2.22-2.40 (1H, 
m) 2.80 (2H, d), 3.49 (2H, s), 4.13 (2H, q) 

112 3- [4-7?y;-2- (2- ( (l- ( e u i>> - 4 — f 
K^'J5>>-4 T=y) :xh^>) :7:t-;i/] 7ntt>i — 

l- (try s;;i/-4--r -4-t^yi?>jb;i/**>g£a^jui. Og 
(3. 5 lmmo 1) £S^*1*> 1 Oml*«#U 2 #S£i£i* 1 0 m 1 
x., 9 5°CT*4i$^$;#Lfco *iftB*.l/T»e.nfcf«*ftDMF 1 0ml 
C»iU 3- [2- (2-T^y^hdf>>) - 4-y7;7x"Jl/] 7ott 
>iif;H8»ll8 12mg (2. 9mmo 1) . 2-^dp-K 
;i/-f ?fV^7A^P7^ h* 7 3 5mg (4. 3 5 mm o 1) , h 

5 1 
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>i. 2mi (8. 7mmoi) zmz.. -«fe«#ufco &m&m&i,xnh 
ntz.%m%a* 4 m&t&ibfomis**y>%fi& 5 m i > ^ j —ji i m i izmmis, 
3 a mmn^tzo mmzmz ^ titzmm®**- * ; -n> 2 0 m 1 tjg* u 

M>£ 6 ^^«K7k?S«[ 10ml £ig»U 5 0 "CT* 2 RfH«# bfco 

IRS 7 0rag (0. lOmmol) iR^ 3% 
MS (ESI,m/z) 454(MH+) 

H-NMR (DMSO-d6) 6 1.65-1.96 (4H, m), 2.27-2.58 (3H, m), 2.73-3.10 (4H, m), 3.29- 
3.56 (4H, m), 4.09 (2H, l), 4.35 (2H, br), 7.35 (3H, br), 7.56 (2H, d), 8.25 (1H, t), 8.70 (2H, 
d), 9.16 (2H, br), 9.22 (2H, br) 

mmmi9 3 - [4-7^^-2- (2 - ( u - (tui?>-4 

t^'J i/>-4 TXS) x-b^i/) 7i-;H T'nW 

i@ 1 1- (t:iji;;i/-4 ;u) -4 - tr^u i?>*;i/4?>K^;i/ 

V^f;^MD7^ KttBMll • 25g (7. Ommol). K^'Jf> 
-4-*;i/^>»J-^-;H. Og (6. 4mmolK hUxW^l- 3 
ml (9. 6mmol) £P M F 1 0 m 1 4WrlH«#Ufc« SMfct^l' 

ifcfi 8 5 0mg (2. 84mmol) i&m 44% 
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H-NMR (CDC13) 6 1.27 (3H, t), 1.60-2.09 (4H, m), 2.02-2.17 (2H, m), 2.50-2.68 (1H, 
m) 3.06 (2H, d), 3.60 (1H, d), 4.18 (2H, q), 4.50 (2H, d), 

Ii2 3- -2- (2- ( (1- ( t? U *J->- 4 

1- (ti;^-4-*;^--il') -4-K^'Jy>*^>gxf;i/8 5 0m 

g (2. 8 4mmo 1) £S^*1t> 1 Oml^jf^U 2i^il0mU 
flO;U 9 5°CT"4OTm#L£o ^££®£UTf#^ft£ffil^£DMF 1 0 m 

HzmffiL; 3- [2- ( 2 -7^ Jx. b*is) -4->7;7i^l/] 7"Df 
t>i^fMiI7 0 0mg (2. 5mmol)s 2-^nn-l, 3-x^ 
^W^V^^A^D?^ K6 3 4mg (3. 75mmol), h'Jxf;i/7 

= 74ml (7. 5mmol) SiD^i, -flfefSt#bfco i&i&£W5&bT 

f# <=> ft fc fflSi&J * 4 *&5£Jfi<b;dc 38 ^m>Si5ml, x^-jUmlCS 

jspu 3BH«jfi/fc. ®m*m&Lxmt>titzmm!)*x-# ;-*2 omic 
<btitzmm%)% emfeWtok&itL iomi ciit^ 5 o-c-e 2 nsiii«#ufc. 

JRfi lOOmg (0. 15 mm o 1 ) IR^ 5 % 
MS (ESI,m/z) 454(MH+) 

H-NMR (DMSO-d6) (5 1.37-1.84 (4H, m), 2.27-2.56 (3H, m), 2.73-3.13 (4H, m), 3.29- 
3.56 (3H, m), 4.09 (2H, t), 4.42 (1H, d), 7.21-7.33 (5H, m), 8.10 (1H, t), 8.67 (2H, d), 8.94 
(2H, br), 9.21 (2H, br) 
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nmm2o 3- [4-7^^-2- (2- ( ( 1 - (3, 
'Hi i-(3, 5-^^PDfj^>-4-i';i/) -4-f^.';^>*;i/^ 

3, 4, 5-h'J7nDt'J^>2. Og (llmmol), b'^U^>-4- 
•bjm>m^3-)l' 1. 7g (llmmol) , h'J ^frT ~ > 4 . 6ml (3 
3mmol) 4^yU>2 0ml + lOMoillbto gt^^l/Sftim^ 

J&S 8 0 0mg (2. 6mmol) iR^s 24% 

H-NMR (CDC13) 5 1.28 (3H, t), 1.80-2.03 (4H, m), 2.44-2.58 (1H, m), 3.23-3.44 (4H, 
m) , 4.17 (2H, q), 8.32 (2H, s) 

TM2 3- [4-y?;-2 - (2 - ( (1- (3, 5 - p p f 'J 

1- (3, 5-y'7DDt'Jy>-4-fJl/) -4 -t^U ^>;&;^*>®:^?- 
;^2. Og (6. 5mmol) 5 m 1 U 2jg$ii5ml 
9 5°CT-4P#P B TO$U ig&SSa&UTfifcttfcfflKl&fcDMF 1 0m 
lfc&JBU 3- [2- (2-757X h^>) - 4-y7;7i^] 7"Dt 
;* >&:n?-;i/igB8Jfi 6 1 2 m g ( 2 . 2 7 mm o 1 ) , 2-^DD-l, 3 - ^ 
* *V^>j7A^07>f K5 7 5mg (3. 4 Ommo 1) x h U^f-;U 
T*>0. 9ml (6. 8mmol) £flD;L, ~-HfcJt#L*:o 

5 4 
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iRg 1 . 0 g ( 1 . 9 mm o 1 ) JR* 7 3% 

H-NMR (CDC13) <5 1.21 (3H, t), 1.83-2.06 (4H, m), 2.31-2.43 (2H, m), 2.46-2.60 (1H, 
m) , 2.62 (2H, t), 3.00 (2H, t), 3.22-3.41 (4H, m) , 3.73 (2H, dt), 4.03-4.11 (4H, m), 7.04 
(1H, br), 7.22 (2H, d), 8.32 (2H, s) 

113 3- 14 -7 -2- (2 - ( (1- (3, b-i?truu\ZV*jy 

3- [4-y?;-2- (2- ( (1- (3, 5-^ODtU^>-4-^;i/) 

;H. 0g (1. 9mmol) S4MJgtt*^t>^l Omh 

/-JI/2 0ml«U »>^^A5 0 0mgfeM, -flfeiBi*Lfco 
UTf# fcixfcffltMfe* 6 ^^tK^M 10mlt:MU 5 0 °CT! 

JRM 280 mg (0. 38mmol) iR* 2 0% 
MS (ESI,m/z) 508 (MH+) 

H-NMR (DMSO-d6) 6 1.62-1.78 (4H, m), 2.16-2.22 (1H, m), 2.52 (2H, t), 2.87 (2H, t), 
3.18-3.27 (4H, m), 3.46 (2H, t), 4.12 (2H, t), 7.30-7.41 (3H, m), 8.12 (1H, t), 8.41 (2H, s), 
8.98 (2H, br), 9.22 (2H, br) 



mmm2i 3- [4-7^/^-2- (2- 

5 5 



( (4-*^)l-2-WVJV 
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f^fv-^f >7> K2. 7 6 g (2 Ommo 1) \ xf;i/2-^oo7-fe h 
T-fe^-hS. 6g (2 2mmol) J — )V 3 0 m 1 4 1 2 0 m?£1)U$&Mffi. 

HXM 2. Og (8. lmmol) iR* 4 0% 

H-NMR (CDCD) 6 1.40 (3H, t), 2.81 (3H, s), 4.38 (2H, q), 7.81 (2H, d) , 8.73 
(2H, d) 

X.U 2 3 - [4-y?y- 2 - (2 - ( ( 4 - /• 2 - £ V 4 - -i 

)u-3-7'J— )v- 5 ;u) T^y) :xh3^>) 7^-;u] 7DW>i 
4-^^-;w-2- (4- tru f7y-;i/-5-*;^>ixf;n. 5 8 

g (6. 3 7mmo 1) ^^7-^5ml WIU 1^7j<M^hU^A 

CD^^s 7 0 0fflg^DMF10ml(;S»U 3 - [2 - (2-7Uih^r 
^) - 4 -y7;7z^] 7ntt>ixf;i/MI5 9 0mg (2. 12m 
mo 1). 2-^DP-l, 3 * £V->^A^D v-f K 5 3 9mg 
( 3 . 19 mm ol), h U ^)VT X > 1 . 3ml (9. 57 mm o 1 ) SAD 

-mm\.tzo iixf bt act 
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i&fi 6 0 0ms (1. 2 9mmol) 

H-NMR (CDC13) 6 1.15 (3H, t), 2.61 (2H, t), 3.01 (2H, t), 3.92 (2H, dt), 4.03 (2H, q), 
4.20 (2H, t), 7.07 (1H, br), 7.25 (2H, d), 7.80 (2H, d), 8.73 (2H, d) 

x«3 3- [4-7v/;-2- (2- ( (4-/5 L ;u-2-tru^;i/-4- 
^;v-f7*;-;i'-5-^-;i') ru) ih + i') y ^-)\>~\ 7dw> 

3- [4-y7y-2- (2- ( (4-^5 L ;U-2-tT'J^;i/-4-'f;i/-^7' 

OOmg (1. 2 9mmol) * 4 ^J&fb7kfN^**tr 1 0 m 1 , 
y-;i/2mlfc:}g#U 3BHa«#Lfco »&4MUT»£ttfc«K»*:t* 
;-A2 0mll:«iU ii7> ; E^'>A 5 0 OmgSM^ -Hft«#Ufeo 
LT» fcftfcffl»WS 6 ^J&SKzfcjgiS 10ml t»» U 50 °CT' 
2B3IH!M*Ufco »«IE«e*UT»6nfcia««a&3feMi« Hi 9 fcHltll© 

twee «*: u aaBft^**»fc. 

IR* 3 0 0mg (0. 44mmol) JRap 34% 
MS (ESI.rn/z) 454(MH+) 

H-NMR (DMSO-d6) 6* 2.53 (2H, t), 2.63 (3H, s), 2.88 (2H, t), 3.68 (2H, dt), 4.23 (2H, t), 
7.32-7.41 (3H, m), 7.88 (2H, d), 8.66 (1H, t), 8.73 (2H, d), 9.05 (2H, br), 9.23 (2H, br) 

2 3- [4-7^y^-2- (2 - ( (1- 
>-3--r;i/) V>- 4— h )V) T < i^y) 7i-^] r 

iai l- (6-^dd^u^*v>-3-^;i/) - 4 - f^-u 
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3, 6-^^DPt'J^>2. 0 g (13. 4mmo 1) s b*^-U^>-4- 
ti)l^>m^JV2. 3g (14. 8mmolK hUx*-;i^*>4. 6ml 
(3 3mmol) SDMF20ml+4^ 5 0 "CT-m^bAco Bsffix*-;!/* 

iKft 1. 58g (5. 86mmol) iRsp 4 4% 

H-NMR (CDC13) (5 1.26 (3H, t), 1.71-1.88 (2H, m), 1.97-2.06 (2H, m), 2.50-2.64 (1H, 
m) , 3.03-3.17 (2H, m) , 4.16 (2H, q), 4.23 (2H, dt), 6.91 (1H, d), 7.18 (1H, d) 

Ig2 3- [4-T5; vV- 2- (2- ( (1- ( 6 - V u O £ 'J - 3 

l- ( 6 o k»j y*?>- 3 --r - 4-f^u i/v^^^ixf^e 

OOrag (2. 2 2mmol) Si?m>5ml«t'j|#U 2«gjffll5ml 
*Jn*s 9 5 0 CT-4B#P B 1$i#U> *««B£UT»e>ttfc«»ttlSDMF 1 0 m 
ICiS/PU 3- [2- (2-7?yxh^y) -4-y7y7xzM 7Dt 
^■>Kif;HiJS5 14mg ( 1 . 8 5mmo 1), 2-^DD-l, 3—>* 
^fM5^/z9A^n7^ h'4 7 0mg (2. 7 8mmolK h'Jxf^ 
75>0. 77ml (5. 58mmol) ^SPx., Ufeo f^x?-;u 

^«10ml, x^y-;P2mll:MU 3 BHHKttLfc. mm^^xm 
6»nfc««»*^^ y-;u2 OmlMU ^SlT^^^A 5 0 Omg&jta 
-RfeJt^L^o *«t&S*bT^?>nfcfflW«!l%6^Je»7K»*l 0ml 
U 50 "CT" 2 B$ffflf*# Ufco ^«E4©5fe UT» e>ftfcMM»SSOS0l 1 
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IRS 2 8 0mg (0. 40mmol) i&m 18% 
MS (ESI,m/z) 475 (MH+) 

H-NMR (DMSO-d6) 6 1.43-1.62 (2H, m), 1.70-1.82 (2H, m), 2.37-2.60 (3H, m), 2.77- 
3.01 (4H, m), 3.47 (2H, dt), 4.27 (2H, 1), 4.32 (2H, d), 7.23-7.42 (4H, m), 7.49 (1H, d), 
8.14 (1H, t), 8.99 (2H, br), 9.24 (2H, br) 

mi&m2 3 3- [4-T~v*y-2- (2- ( (1- (f'J^^>-3-^ 

)i) h*^Ui>*>-4-*;i/^-;u) ^ h3^>) 7i-;i/]7dw>| — 

3- [4-7v/;-2- (2- ( (1- (6-^DDt*U^*^>-3-^;i/) 

h- 7;i/3f-p^lg 1 5 Orag (0. 2 1 mmo 1) — )V 1 Oml dig 

«?U Pd-C 1 Omg^M, 7K^#4Tx ^ST- 4 Q^fil^ U£o -tv-T h 

i&M 5 0mg (0. 0 7 5mmol) 1R¥ 3 6% 
MS (ESI,m/z) 441 (MH+) 

H-NMR (DMSO-d6) 6 1.50-1.63 (2H, m), 1.77-1.91 (2H, m), 2.51 (2H, t), 2.84 (2H, t), 
3.00-3.19 (2H, m), 3.39-3.58 (1H, m), 3.46 (2H, dt), 4.08 (2H, t), 4.27 (2H, d), 7.32 (1H, d), 
7.34 (1H, d), 7.75 (1H, br), 8.15 (1H, t), 8.61 (1H, d), 9.05 (2H, br), 9.22 (2H, br) 

m.ffi.m2 4 3 - 14-7 -2 - (2 - ( (1- 
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xil l- *^>-4-^;u) -4-^^.u^>*;i/^>^ 

2, 4 -^D dK'J 5. i?> 2. 0 g (13. 4mmo 1) , fc^'J v>- 4 - 
£;i/*>^x^;U2. 32g (14. 7mmolK h l )^JlT^>4. 6m 
1 (3 3mmo 1) &DMF2 0ml*4B#ia> 5 0°CT'I}$Ufc. 

MM. 7 0 0mg (2. 6 0mmol) M 19% 

H-NMR (CDC13) <5 1.26 (3H, t), 1.63-1.80 (2H, m), 1.92-2.09 (2H, m), 2.52-2.66 (1H, 
ra) , 3.03-3.19 (2H, m) , 4.11-4.37 (4H, m), 6.39 (1H, d), 8.02 (1H, d) 

XH2 3- [4-y77-2 - (2- ( (1- (2-^DDf'J $i^>-4- 

k^u ->'>- 4 -*;i/^*-;i') T^y) xhdrS/) ^i-^] rnt:^-> 

l - (2-^DDtij = y>-4-^;i/) - 4 - t:^y i/*>*;b^">^^;u7 
OOmg (2. 6 0ramol) §^m>5ml«U 2M«5ml 
fciP/L, 9 5 °CX 4 ll^Jff* U j^^g*LTf#^nfell^&DMF 1 Om 
lfcflSJBU 3- [2- (2 -7*5 J x, h^riy) -4-y7;7iZjV] 7Dt 
;*>&:n^;H£^g6 OOmg (2. 16mmol)s 3-v 
^f-K^ , ;-9A7D7^F5 4 8mg (3. 24mmol) > h'Jxf^ 
?^>0. 9ml (6. 4 8mmol) £UD;i, -Bfcl£#Ufcc »8xf^S 
«Hti*J«Efc TfiLS UlKUS^feo Ifcv vr ^ y * ^ a * d v 
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mm 3 2 0mg (0. 66mmol) IR^£ 31% 

H-NMR (CDC13) 6 1.25 (3H, t), 1.63-2.05 (4H, m), 2.60 (2H, t), 2.99 (2H, t), 3.00-3.21 
(3H, m), 3.68 (2H, dt), 4.07 (2H, t), 4.15 (2H, q), 4.18-4.41 (2H, m) , 6.38 (1H, d), 7.02 
(1H, bs), 7.23 (1H, bs), 8.00 (2H, br) 

IS3 3 - -2- (2 - ( (1- ^^'>-4 

--f;iO fcr^u if>- 4 ^Y**s) 7x-;H 7dw 

3- [4— >ry-2- (2- ( (l- ^^>-4--f ;iO t: 

3 2 0rag (0. 6 6mrao 1) 4 4i^J|Mi^^>)§?lll Omlv ^ 

^ £ b t f# % n ^ fflssi#j * 6 Mfemm&m& iomi«iu 5 o °c -e 

IRS 5 0mg (0. 0 7 lmmo 1) JR^s 1 1% 
MS (ESI,m/z) 475 (MH+) 

H-NMR (DMSO-d6) £ 1.37-1.58 (2H, m), 1.63-2.01 (2H, m), 2.54 (2H, t), 2.86 (2H, t), 
2.94-3.24 (3H, m), 3.46 (2H, dt), 4.08 (2H, t), 4.20 (2H, br), 6.81 (1H, d), 7.32 (1H, d), 
7.34 (2H, d), 8.03 (1H, d), 8.13 (1H, t), 8.98 (2H, br), 9.21 (2H, br) 

mmmzs 3- [4-7^^-2- (2- ( a- (t?u^>-4--r 

6 1 
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3- [4-7vy;-2- (2- ( (1- (2-^DDt'A^>-4-f^) 
•h U7;i/J!t-Dftilg5 Omg (0. 0 7 1 mmo 1) §x^;-;i/5mlt:^i 

u lox^^A-SjRiomgsM, 7 m^rmu-^ 4mmmnLtzo 

UM 18rag (0. 0 2 7mmol) ifc^s 3 8% 
MS (ESI,m/z) 441 (MH+) 

H-NMR (DMSO-d6) 6 1.42-1.61 (2H, m), 1.70-1.91 (2H, m), 2.54 (2H, t), 2.85 (2H, t), 
3.03-3.24 (3H, m), 3.46 (2H, dt), 4.08 (2H, t), 4.46 (2H, br), 7.17 (1H, dd), 7.34 (2H, d), 
7.38 (1H, dd), 8.18 (3H, br), 9.18 (2H, br), 9.22 (2H, br) 

mmm2 6 3- 14 -Tin;- (2R) -2 - ( ( 1 - <b:uy>-4- 

-Ob) tr^u yy- 4 ;u) trn y 2 h^rSO 7i-^] 

7nw>8 - h U 7;i/*DBKi©^(* 

ill 1 - t -7*h^^>*;i/^^;i/- (2R) —2 - (p- h u;i/p<^>^;i/ 
;fc-;M-:^.X^;i/) tD"JiJ>CD^ 

D-7D ;H g (9. 9mmo 1) £2 4 m 1 (Di/#$-V->lzmi8 U tK 
^T^-t-7f;i/>!3;w^- h 2. 4g (10. 5mmolK 2M*Bftth 
U »7 AzkiS** 5 . 3 m 1 £jUn;L. 15 U7cf£, M"C 2 ^fP^«# bfeo « 

titzfflm®%V>7 nn*p> 1 5mlt»JSfU h^D7^f h'2. 23g (1 
0 . 8 mm o 1 ) „ h U a^l/T" =; > 1 . 5ml (10. 5 mm o 1 ) £inx^ 

6 2 
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HSLM 2. 55g (7. 1 7 mm o 1 ) IR* 7 2 % 

H-NMR (CDC13) <5 1.38 (9H,br), 1.70-2.00 (4H,m), 2.45 (3H,s), 3.30 (2H,br), 3.90 (1H, 
br), 4.10 (2H,br), 7.32 (2H,d), 7.78(2H,d). 

IS2 4-3- K - 3 - [ (2 R) - ( 1 -t -7y*ci/t>)\,#=.)]s-\ZU U 
2 -- f;i/* r^>) ] ^W- h- 

3- t K^OV^ h >j;u2. Og (8. 16mmol) $D 
MF 2 OmltMU 1 -t -7* Y*i'i3)lK-)V- (2R) —2- (p- h 
iJJV^>^t^t+y^f;P) tD'Ji;>5. 8g (16. 3mmol), 
^*UH7A3. 37g (2 4. 4mmol) SJOX.s 5 0 'CX~ 1 6 m?$m$'&. 

i-t-7f + >>*M-;b- (2r) - 2- (p- h u;i/^^>^;i/*-^* 

fcTDUy>l. 5g (4. 2mmol) £flD;^ 5 0 °CT- 4 R^Jf 
iRfi 3 . 7 g ( 8 . 6 mm o 1 ) 42^ quantitative yield 

H-NMR (CDC13) 6 1.47 (9H, s), 1.78-2.19 (4H, m), 3.22-3.34 (2H, m), 3.83-4.04 (1H, 
m), 4.06-4.23 (2H, m), 3.03-3.41 (2H, m), 6.96 (1H, br), 7.08 (1H, br), 7.88 (1H, br) 

113 3- [4-y7;- (2R) - 2- ( 1 - t - 7 h *^*)\s*-)l>- £ 

4- 3— K— 3 — [ (2R) - ( 1 -t-^h^^tf^U-h-D U^>-2 
-^;i/p< h^r^) ] HJ-H/3. 7g (8. 6mmo 1) §DMF40m 
l£?&g¥£-ti\ r^U;U^^;i/4. 68ml (43mmol)> h U ^JIT 

6 3 



WO 99/64392 



PCT/JP99/03055 



= >6. 1ml (4 3mmo 1 ) „ M^-5S?«>A 194mg (0. 8 5mm 

o i ) *mz- 1 o o°cT'-Bfcflt#bfco mm^^i^thmmt uasc^ot 

JKS 3. Og (7. 5mmol) JR* 8 7% 

H-NMR (CDC13) 6 1.34 (3H, t), 1.46 (9H, s), 1.90-2.17 (4H, m), 3.31-3.55 (2H, m), 
4.02-4.39 (3H, m), 4.27 (2H, q), 6.53 (1H, d), 7.13-7.28 (2H, m), 7.46-7.62 (1H, m), 7.93 
(1H, d) 

Ii4 3- {A-i/TJ- (2R) - 2- (to ^>-2-^iM 

3- [4-y?; - (2R) -2- ( 1 - t - ^ h *-*>£;i/**-;U- tro <J i; > 
-2 — ( b*is) ? ^-)1<1 7? V^m^T-frS. Og (7. 5mmol) 
£;c^y-;u2 Omll:i®U 1 0%^v Vt>b>-$m (5 0 %^tK) 6 0 0 

-a#e>*ifc*is^£ 4m>fei&ib7kmv**y>®m iomi f3?g#gu ibt; 3 

Um. 1. 8g (6. Ommol) m 7 9 % 

Ig5 3- [4-y77- (2R) -2- ( (1- ( >J 4 --f;i/) 

^.'J 4-*;i/#-;u) tD'Ji;>-2-'f;M h+y) 7i^] 7dK 

3- [4-y/y- (2R) - 2- (hTD U J>>-2— f>M 7i-iH 

liI5 7 0mg (1. 8 9mmol) SDMFlOml 
C8»U 1- -4-K^'jy>*;i'3t«>iR J^iil5 0 4m 
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S (2. ImmolK 3 S *V=£A*D9-f 

K479mg (2. 8mmol), h U ^JIT 5. > 0 . 7 8ml (5. 7 mm 
o 1) Sin*., -Bfc«l#b£o 

l&S 6 0 0 mg (1. 22mmol) iR* 6 5% 

H-NMR (DMSO-d6) 6 1.24 (3H, t), 1.48-1.75 (2H, m), 1.78-1.94 (2H, m), 1.95-2.20 
(4H, m), 2.52-2.64 (3H, m), 2.80-3.03 (3H, m), 3.50-3.66 (2H, m), 3.82-4.00 (2H, m), 
4.03-4.22 (4H, m), 4.40-4.52 (2H, m), 6.66 (2H, d), 7.11 (1H, br), 7.18-7.25 (2H, m), 8.24 
(2H, d) 

XH6 3- (2R) -2- ( (1- ( IT U V >- 4 -4" JV) 

3- [4-S/7V- (2R) -2- ( (1- (t'J^>-4-f^) f^'J^> 

-4-#;M?=;iO t;nu^>-2->f;M b3^>) 7i-Ji/] 7dw>I?x 
f;i/6 0 0mg (1. 2 2mmol) * 4 ^Jfi-fbjdcJfcS' 5 m 1 , 
i^-JHml«U 3BPIIJfbfco jg«l&®5feUTf#e>ftfefflK*9£ 
x^y-^2 0mll:^U ^7>t-^A5 0 OmgSJn^ -nfcfit#b 
feo isxntDfttzmwm* 6 l 0 m 1 \Z®M U 5 0 "C 

iRfi 1 9 Omg (0. 2 7mmo 1) iRap 2 2% 
MS (ESI,m/z) 480 (MH+) 

H-NMR (DMSO-d6) 6 1.28-1.60 (2H, m), 1.77-2.16 (6H, m), 2.50 (2H, t), 2.77-3.00 
(3H, m), 3.16-3.30 (2H, m), 3.52-3.78 (2H, m), 4.06-4.29 (5H, m), 7.17 (2H, d), 7.34 (2H, 
d), 7.36 (1H, d), 8.19 (2H, t), 9.18 (2H, br), 9.21 (2H, br) 

6 5 
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mmm27 3- ur) -2- ( (1- (2—ry^uyx 

3- [4 - vT^y - (2R) -2- (t^DU-;>-2-^;^ h*^) 
7W*>m^J-)l M2 4 0rag (0. 7 9mmol) 4DMF 1 0ml 
tSIPU 2-t7^l/>^;to^D7^F27 1mg (1. 2mmol)> 
h U ai^;UT ^ > 0 . 2 2ml (1. 5 8mmol) ZMz., -BfcTObfco $ 

;nmiti§pu 3BFwitto ^ss^bxff hnt^mm^^ J — 
^^Lxm^titzmm^ em^mmkmrni omi«u 5 o-ct-2^ 

iRm 8mg (0. 0 13mmol) iRsfs 2% 
MS (ESI,m/z) 482 (MH+) 

H-NMR (DMSO-d6) 6 1.41-1.77 (2H, m), 1.81-1.94 (2H, m), 2.50 (2H, t), 2.80 (2H, t), 
3.17-3.44 (3H, m), 4.03-4.36 (2H, m) ; 7.34 (1H, s), 7.36 (2H, d), 7.69 (2H, dd), 7.88 (1H, 
d), 8.12 (2H, dd), 8.52 (1H, s), 8.96 (2H, br), 9.26 (2H, br) 

mmm28 or) -a- (5-7^;-2-tFD+<>7x7^) -3- 

6 6 
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Igl (3R) - 3 - t -7h + y*i^-^7^ - 4 - ( 5 -"yTJ - 2 

(3R) -3-t-y r h^^>*;L'^-;uT^y-4-h h* □ >$!^> ^ 

;U4. 8 g (15. 5mmo 1) 4rh7kf'D77>l 0 OmltCig*PU 4 
-^>y;i/^>-3-tFn + i/^v'rhiJ^2. 9g(12. 9mmol), 

h'j7i-;i/^7^f>4. lg (15. 5mmoi)s ya^uT^y*;^ 

Jpi/U-h6. 7g (15. 5mmol) tefcttTtiaZ.. Sflf-iftKMtUfe. 

* "7 A * D V h ^7*7 7 4 

IK* 3. 7g (7. 2mmol) iR¥ 5 6% 

H-NMR (CDC13) 6 1.43 (9H, s), 2.64-2.83 (2H, m), 3.98-4.42 (3H, m), 5.12 (2H, d), 
5.14 (2H, s), 6.97 (1H, d), 7.18 (1H, s), 7.28-7.40 (6H, m) 

li 2 (3R) - 4- (5-7v^7-2-th*D^J/7x7JpV) - 3- [4 

- ( 1-T-t 5. K-r 7b- 4 -tr^-u vfr-**^) ^ib7;;] 
^ rhU7;WDMi©^ 

(3R) - 3- t -yhZ-^tum-JlsTz. y-4- (5->>77-2-^>y 
M^r->7i7*i/) ^^>^^>^;i/ 2. Og (3. 88mmol) ^41 
^-fbTKm^^^r-y-V^M 2 0ml &3igg¥£-ti\ 4 f$P^8l# Ufco 

@3feUT*§&ftfcffl8&&SDMF 2 0ml fciiflBU 4- ( 1 - t 
)]/#=.)],- 4 -W) i?;u^-^r^) 1 . 36g (4. 26 mm ol) . 

2-7DO-K W ^V-i7A7 0 7-f h*9 8 Omg (5. 82 

mm o 1 ) s b V xf^7 S; > 1 . 6ml (11. 6 mm o 1 ) ^Mtl. 1 6 03 

tifcW^)^4^Jt<b7Km^^-^-9->^2 Omh i^y-;i/5ml(3?gP 
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ntzm^ty**-* omi t»»u a^u^-ir h s h 2 . og s 

1 OmlCSiU 1 0%/^^^A-^5 Omg£iDx.> 

7k^^T-^#ufco 5 w mm^m^^xm intern 

mW* 6 m^^7jc?gr^ lOmlCSISU 6 0 °CT* 2 B#P^}1# U£i&£££g£ 

iRft 7. 6mg (0. Olmmol) iR* 0. 3% 
MS (ESI,m/z) 498 (MH+) 

H-NMR (DMSO) 6 1.62-1.85 (2H, m), 1.99-2.16 (2H, m), 2.27 (3H, s), 2.62-2.88 (2H, 
m), 3.40-3.58 (2H, m), 3.63-3.81 (2H, m), 3.94-4.05 (1H, m), 4.60-4.82 (2H, m), 6.96 (1H, 
d), 7.06 (2H, d), 7.17-7.24 (1H, m), 7.28-7.42 (1H, m), 7.79 (2H, d), 8.33 (1H, d), 8.60 (1H, 
br), 8.86 (2H, br), 9.01 (2H, br), 9.14 (1H, br) 

mmm 29 or) -4 - (5-?v^y-2-th*D+i/7i; - 

3- [ (l - (t'j "Jy-A -4 ;u) e^'J is>- A-tuitf-fr) T^y] 7 

Hi (3R) -4- (5-s>7-y-2-^>^;i/pr^r^7^y^^) -3- 
[ (l- (f'J^>-4 f^u^>- 4 T^y] 

(3R) -3-t-yh^-i^ti)^-)VT^ y-4- (5-«>7'y-2-^>^ 
;U^-^rS>7^y^-^) 2. lg (4. 07mmol) S4i 

^{b7jc^^^-dr-y->^^2 OmltZigg^-tK ^Ur-4m?3MftLtzo 

6 8 
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g3sUT*§6ftfcffl»»£DMF2 Omlfci&BU 1- ( 4 — £ 'J -4 
-\^^)VyiJ)V-^>m. fittfil. 08g (1. 03mmolK 2-^po 
- 1 5 3-^^^;i/-T ?^^A^D7-f K 1 . 0 3 g (6. 1 lmmo 1) s 
\>\)x.<f-n,7X>l. 7ml (6 1. 6mmol) ^m*.. 16«fflfe. 

*7A^07h777-f-tiilfc, f#?)^ 2. OgO-5^1. Og (1. 
6 6mmol) £ 4«3£*<b**^tf*-"fr>$if$lfc2 Om 1. x^^-;t/4mlt 
$g0PU ifit3BWtfc. ii^Egibtot, ^^y-;i/2 0ml 

Tff^ftfctfSM^*^*^ — ;H OmltCjgJKU 1 0%^-5^«i7A-^l 0 

LTff btitzmmW* 6 2 8ml C^ib^ 6 0 e CX' 2 Mfltft 

SSLM 35 0mg (0. 52mmol) » 2 6% 
MS (ESI, m/z) 442 (MH+) 

H-NMR (DMSO) 6 1.42-1.64 (2H, m), 1.76-1.84 (2H, m), 2.44-2.81 (3H, m), 3.17-3.28 
(2H, m), 3.82-3.98 (1H, m), 4.02-4.22 (3H, m), 4.37-4.59 (1H, m), 6.98 (1H, d), 7.19 (2H, 
d), 7.38 (2H, d), 8.07 (1H, d ), 8.22 (2H, d), 8.87 (2H, br), 9.03 (2H, br) 

mmm3o 3- [4-N-t b*D**>T^y-2- (2- ( ( 1 - (tu 

^>-4-^r;u) ^'j^>-4-*;i/**-;i-) 7^y) iKi-) 7x-;H 



3 - [4-y7y- 2 - 



(2- ( (1- (K'JS>>-4--f^) t:^'J^>-4 
6 9 
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TlS) xh=^» 7ir;i/] 7DW>ix^2 2 5mg (0. 
50mmol) ^i^>-^2. 5 m 1 fC?§8$U h'Ji^T^^O. 10m 
1(0.7 5mmo 1) „ t K u^ri^jVT 5. >JfiKJ®5 2mg (0. 5 2mmo 
1) ZMz., 8 0°C"C5^Ji#^ MUlzULX 1 6«?ffl«#Ufco i^^S 

* Lxm ztitzmwiva&mMm us 9 1 raaoftfefc: «t 0 atsfl;^*^ 

o 

IRM 170mg (0. 24mmol) HZ^s 50% 
MS (ESI, m/z) 484(MH+) 

H-NMR (DMSO) 6 1.13 (2H, m), 1.44-1.66 (2H, m), 1.72-1.91 (2H, m), 2.48-2.56 
(1H, m), 2.57 (2H, t), 2.85 (2H, t), 3.06-3.30 (2H, m), 3.45 (2H, dt), 4.01 (2H, q), 4.05 (2H, 
t), 4.11-4.25 (2H, m), 7.16 (2H, d), 7.18 (2H, br), 7.32 (1H, d), 8.18 (1H, d ), 8.19 (2H, d) 

mMM3 1 (2S) - 3-[4-7vyy-2- [ 4 -x. h Z-istUltf-ji- 2 
- [ (1- ( i-Kyy>-4--oiO t^.'j^>-4-*;i/*fx;i/) t^^]?* 

Xfil (4S) -4-t-7f + i'M#-;i'7^-5-tFD^>A>^ 

N-t-^* h^ri/*;u^-;i/-D-^;i/^ s. >@t-r -^>^;Ux.;*^;i/ 1 5 g 
(4 4. 5 mmo 1 K h 'Jx^7^ > 6 . 2ml (4 4. 5 mmo 1 ) £^ 
h^t KD77>2 0 0mlt:!§iU 7K^T^DD^x^;b4. 2 6ml (4 
4. 5mmol) #0* 2 0#«£3¥L7io ^tzmtHm^m^Miz J: DRfcicU 
^{3*5 g N 7K^b^»>^± h U -)A 1 . 69g (44. 5mmol)m 

tad* 2 mmwtwvfza m^T zzizi m%.i&m*®m ioomi ^mx^ux- 
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mtco i^T^^^AvA^Dv ^7 7 -f^u ussft^ssf feo 

H2fi 9. 2g (28. 5ramol) W 64% 

H-NMR (CDC13) 6 1.44 (9H,s), 1.70-2.00 (2H,m), 2.28-2.58 (2H,m), 3.50-3.72 (2H,m), 
4.80 (1H, br), 5.13 (2H,s), 7.35 (5H,s). 

Xfg2 (4S) -4-t-7h^<>*^»7^-5- ( - 2 

(4 S) - 4 - t - 7 h ^i/ A;1/^z;P7 ; y - 5 - h F d + i"<> ^ 
i?)V7 . 5g (23. 2mmo 1) , 3— h* i^7y 7 acy — JV8 . 53g (3 4. 
8mmo IK h ij7i-^77^ >9. 13g (34. 8mmo 1) £ h)l 
x>120ml«U ^tfTF^TS. K^T-fe*^>£;b**>$?t:*- (N,N, - 

sm *)\<t ^h*) 5. 99g ( 3 4 . 8 mm o i ) ^m^m^x-mn otzo mm 

1R« 3. 44g (6. 2 5mmol) 27% 

H-NMR (CDC13) 6 1.44 (9H,s), 2.00-2.20 (2H,m), 2.58 (2H,t), 4.05 (2H,br), 4.85 (1H, 
br), 5.13 (2H,s), 6.90-7.10 (2H,m), 7.36 (5H,s), 7.87 (lH,d). 

Ig3 3- [ (2S) - 2- (2- t - T'YlristD^-lX'T*; -A-^O 

(4S) -4-t-^h^r^>7j;i/^"-;UT^y-5- ( 5 —is? J — 2 -3— K 
7iy+y) ^>*>^>^;H . 64g (2. 9 8mmo 1) N-v 
J^M7; K (Jl&zk) 3 0mlt^t v 7i"J;^x^0. 65m 
1(5.9 6mmo 1Kb U 5. > 2 . 1ml (14. 9mmo 1) £ 
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»fi^7^!>A14mg (0. 0 6ramol) M, 1 0 O'CT—lfttl^Lfeo 
JRS 1. 4 2g(2. 7 1mmol) HX^ 91% 

H-NMR (CDC13) <5 1.31(3H,t), 1.43 (9H,s), 2.04 (2H,br), 2.54 (2H,t), 4.07 (2H, br), 4.26 
(2H,q), 5.13 (2H,s), 6.50 (lH,d), 7.18 (lH,s), 7.27(lH,br), 7.35(5H,s), 7.57(lH,d), 
7.97(lH,d). 

Ii4 (2S)-3-[4-7^^y-2-[4-i h 2 - [ ( 1 

- ( l -fcr';^>-4--f;i0 e^y j?>-4-*;i/itf=;i0 7^]7"h+^] 

3- [ (2S) -2- ( 2 - t - 7* h*J/AA;K^7 5^-4 - 'OW* 
7* h^-v) - 4 - -7iz;i/]77 UMxf ;i/x^fiH . 4 

2g (2. 71mmol) $ym>15mL 4^^JS<b7K^O^^-^> 
15ml fzj&M- u =sst 3 ll/f ia»# U fco ?gfc££MJ£®£ Uf ^nfcffiM 
N, N-y^fJbWU*10ml!:»U 1- (4-trUSW) -K 

^■U S?>- 4 -ti)m>ffi. i&mi&O. 7 2g (2. 9 8mmol) > Ift2- 
3-^^;i"f S £A0. 55g (3. 2 5mmo 1) iP 

/L> ?Ktf*T h U 5; > 2 . 3ml (16. 3 mm o 1 ) RfcJi 

#Ufco &&&f^L4^fflb**©^**tf>ig*ft3 5ml, :n#y-;i/3. 

5mltS»U ifit3B^H}fbfco VXmbtitzm&W*^* 

S-Jls5 OmlfcJSHU ^t7> ; E-^Al. 6g (28. 7mmol)^JP 

7i, w^x-mmn^o mm^m^xnhntzmmQ^mmm ixe 9 

1R5 3 8 7. 6mg (0. 4 8 8mmol) M 3 6% 
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MS (ESI, m/z) 566 (MH+) 

H-NMR (DMSO-d6) 6 1.17 (3H,t), 1.23 (3H,t), 1.50-2.00 (4H,ra), 2.30-2.65 (4H,ra), 
3.22 (2H,br), 4.00-4.30 (8H, m), 6.78 (lH,d), 7.18 (2H,d), 7.44 (1H, d), 7,52 (1H, s), 
7.86 (1H, d), 7.98 (1H, d), 8.22 (2H, d), 9.13 (lH.br), 9.32 (lH,br), 9.35(lH,br). 

mmm3 2 (2 s) - 3 2 - [4-*;i/^-;u-2- [ (1 
- ( 1 - tru vy- 4 tr^u 4 ^^y]^h^r^>] 

(2S)-3-[4-7^V-2-[4-x 2 - [ ( 1 - ( 1 

-KU v>- 4 f^u 4 7^]7h^>pi- 

5&&$bJ<?§M 2 5mlCg»U 8 0°CT3^Wbto UTff h 

ntznm.^mm.m 1 x« 9 1 mm^mmz x k> mmit&w&m tz<> 

1KM 131. 54mg(0. 18mm ol) JR*£ 14% 
MS (ESI, m/z) 510(MH+) 

H-NMR (DMSO-d6) S 1.52-1.96 (4H,m), 2.30 (2H,br), 2.60(2H,br), 3.22(2H,br), 4.00- 
4.28(4H,m), 6.68(lH,d), 7.18(2H,d), 7.44(lH,d), 7.52(lH,s), 7.81(lH,d), 7.94(lH,d), 
8.02(lH,d), 8.22(2H,d), 9.22(lH,br), 9.28(lH,br), 9.34(lH,br). 

HJS0J33 (4S) -5- [5-?^y;-2- ( 2 -t>)lK*i/ 

7iy^]-4- C ( i - ( i -eu s?>-4— r;iO" t:^ 4 

(2S) -3-[4-7v>V-2 - [4-*;i/tf^/U- 2- [ (1- (1-KU 
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U;i/g£ ~ h i; 7;i/^-ngt="^^3 6 5mg (0. 4 6ramol) ^x^y-jH 
J±-mm (5 0%^tR) 1 5mgSSDx.. *JU#4T— *«W*Ufco J6«E*SA 

IRS 34. 2mg (0. 04 6mmol) J&^s 10% 
MS (ESI, m/z) 512 (MH+) 

H-NMR (DMSO-d6) <5 1.50-2.00(4H,m), 2.30(2H,br), 2.50-2.70(2H,m), 2.85(2H,br), 
3.20(2H,br), 3.95-4.30(6H, m), 7.20(2H,d), 7.38(3H,m), 8.00(lH,d), 8.30(2H,d), 
9.14(2H,m), 9.23(lH,br). 

mmm3 4 a-tw; -2- [2 - [ ( 1 - ( 1 -tru v>-4-^;b) e 

xgi 2- (2- ( t -7" h^->*;b^^;u7-~ y ) :nh=^>) -4-i-r 

3- (2- (t-7h^^*;^"-^7<y) ^h^ri>) - 4 -3— K^>y- 
h U;U5 g (12. 8 8mmo 1) £N N N-J?^W^75 h* (AJStK) 6 
OmltCjgPU h ijxf^7^>3. 6ml (25. 8mrao 1) s *9 J — 
jHOml (2 5. 8mmo 1 ) „ H4bM-7 2?£A 1 4 5mg (0 . 6 4 4mm 
ol) fciniU -afbS*#fiT9 0°CT*6I^HflH*Ufco Jg^^e^UWK^ 

iRfi 4. llg (12. 82mmol) H5Z^ 99. 5% 

H-NMR (CDCI3) 6 s 1.44(9H,s), 3.61(2H,q), 3.94(3H,s), 4.12(2H,m), 5.38(lH,br), 
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7.21(1H, s), 7.38(lH,m), 7.87(lH,d). 

ig2 4-7^iss-2- [2- [ (l- (i-eyy>-4— r;iO tr^u 

2- (2- (t-7'h J ri'*^t;-;i'7^) ^b=^>) -4-'>7^-$lf 
K^^^t^^I. 5g (4. 68mmol) ^^1f>15mL 4ffl,fe 

i&<t*mv**v>mmi 5mitc«»u we3«fia«»ufe. 

H)ftSN, N-y/^*;i/A?5 h' (HttTk) 6mll3^b, 1- (4-fcTU 
-K^iJ5?>-4-*^#>K i&g£J&0. 32g (1. 2 9mmol)> 
3-y/f;K^VU-^A0. 24g (1. 40mm 
o 1 ) £finx.> 7K^T h V i-y-Jl/T^ > 1 m 1 ( 7 . 0 2 mm o 1 ) £2)Q;i^® 

* d d a * ia mmm t ^mm t ^ o u s m fc = t# e> n fefflsi* 

£4*j^m<t7Kf^**^>^2mU i^^-^O. 2mltMU MM. 
U Ki7> ; e-')A0. 14g (2. 4 5mmol) ^iSTr — HfeiW* 

JRS 92mg (0. 14mmol) 1R¥ 12% 
MS (ESI, m/z) 426(MH+) 

H-NMR (DMSO-d6) 5 1.50-1.90(4H,m), 2.60(2H,m), 3.23(2H,m), 3.45(2H,q), 
3.85(3H,s), 4.18(3H,m), 7.20(2H,d), 7.44(lH,d), 7.53(lH,s), 7.80(lH,d), 8.09(lH,t), 
8.22(2H,d), 9.40(2H,m), 9.43(lH,br). 
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mmm3 5 a-txvs-z- [2- [ ( 1 - a-Ky^>-4--r;io ^ 
mMm 3 4 ©11 2 <om£.j$Mn h bT^^b-^-tisf#fco 

1RM 26mg (0. 0 3 9mmol) 3 % 

MS (ESI, m/z) 440(MH+) 

H-NMR (DMSO-d6) 6 1.30(3H,t), 1.50-1.90(4H,m), 2.53-2.65(2H,m), 3.23(2H,t), 
3.48(2H,q), 4.10-4.35(4H,m), 7.20(2H,d), 7.45(lH,d), 7.53(lH,s), 7.79(lH,d), 8.10(lH,t), 
8.23(2H,d), 9.40(2H,br), 9.43(lH,br). 

mMM3 6 4-7\*j;-2- [2 - [ (1- ( 1 - h* »J 4 

Iil 4-7*3- i^-2- [2- [ (1- (l-t'Jy>-4-^;i') b'^ 

3 4®Ii 2fi^t4-7=yy-2- [2- [ ( 1 - ( 1 - f 

^I/X^t^I/ rhij7^PiM50mg (0. 0 7 7mmol) $6i^ 
iM$?7K?&r# 1 m 1 fcjgJW U 9 0 °CT 3 D^}*# Ufco UT#£>ftfc 

IRS 45. 3mg (0. 071mraol) MM 92% 
MS (ESI, m/z) 4 12 (MH+) 
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H-NMR (DMSO-d6) 6 1.50-1.67 (2H,m), 1.79-2.02 (2H,m), 2.53-2.74 (2H,m), 3.16- 
3.37 (2H,m), 3.47 (2H,q), 4.06-4,26 (3H,m), 7.20 (2H,d), 7.44 (lH,d), 7.53 (lH.br), 7.77 
(lH,d), 8.09 (lH,t), 8.22 (2H,d), 9.42 (lH,br), 9.53 (2H,br). 

mMM37 N- [2- (5-75^-2-hl«D^^7iy^) 

- 1 -( i - ( l -tr 'j^>-4 — r;u) t^'j^»#;uw-9-s k - 

X3S1 3- (2- ( t -7" h Z-i/iDl^-frTX y ) ^h^f-i>) -4-tFD 

HS&#'J 3 4 C7)X|| 1 fcfSI«(0«f^C«fc <0 m^fltz 2- (2 - (t-7h + >> 
M^7;y)ih^ry) - 4 - 5/T J -£HSSM ^UJi* 4 . 15 
g- (12. 95mmol) £^h7th'075>> (J&7JO 6 Omltm, tK 
^T2MUf^At^^t h'J^A3. 2ml (129. 5mmo 1 ) *P^.s ^ 

IRS 2. 38g(8. 12mmol) JR^ 6 3% 

H-NMR (CDC13) 6 1.41 (9H,s), 3.00 (lH.br), 3.60 (2H,br), 4.10 (2H.t), 4.70 (2H,d), 
4.95 (lH,br), 7.07 (lH,s), 7.30 (lH,d), 7.41 (lH.d). 

xH2 N- [2-(5-7v^y-2-tFn+^f;i/7i;^»i^] - 
l - ( l - ( l -tru 4 --r;i/) ^u^tr^. h* -h'J 

3- (2- ( t -^h^ri>5b;i/^;uT^ y ) ^h*->) -4-tFD^>^ 
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h U;i/2. 38g (8. 12mmol) £^*=5M*>2 OmL 4M 

#S:litj£N. N-S^^^AT^ K (fl#2k) 1 OmltiPU 1- (4- 
t-g.^) -^iJi;>-4-M#>i SMI. 25g (5. lmmoDs 
ig-fb2-^OP- 1 , 95g (5. 6mmo 

1) N h >4ml (2 7. 8mmol) eDxiSt— M^bfco 

U ^Wr^^ — ti 1^1 . 3g (2 3. 15mmol) £flH;i> BftJt# 

iRfi 2 7 5mg (0. 44 mm o 1 ) M 1 1 % 
MS (ESI, m/z) 398(MH+) 

H-NMR (DMSO-d6) <5 1.50 (2H,br), 1.80 (2H,br), 2.60 (2H,br), 3.20 (2H,br), 3.47 
(2H,m), 4.18-4.24 (3H,m), 4.58 (2H,s), 7.19 (2H,d), 7.35 (lH,s), 7.45(lH,d), 7.60(lH,d), 
8.21 (2H,d), 9.25(3H,m). 

^I«J3 8 A-7%*JS-2-l2- (4-[l- (1-T-fe h^fS. YJfr) - 

111 4-755?>'-2-[2- (4-[l - (l-rth-f^N^) - 

7 8 
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2- (2-7$y-xh^ri/) - 4 - */T J -SJ&SS^ ^-JUx^^/U 

0. 5 8 6 g (2. 3 5mmol) N-^^f^WU' (JBfaK) 1 

omit»»u 4- ( i -.t - ^ h**/*^^- 4 - k^u f ;;w^) 

glJ&WO. 82g (2. 56mmol) , 3-SM*-;i/ 
^^;ij^A0. 48g (2. 8 2mmo 1) *»Th'Ji^7 5 

>2ml (14. ImmoDM, Hfc*#bfco U§£ ft 

fcJiaSi^*^*^^ 1 0ml, 4MfeM<b7mv**V>l OmlCSWU 
Sa-C4WfBB«itl/fco iisgibfe^ :t*y-;H 2ml(:^U 

S*'— MfiKJfiO. 87g (7. 0 5mmo IK h U:n*-;i,TS > 

1. 64ml (11. 7 5mmol)te, iigf-»bfeo 
4«^fc**©5>**tf>*«2 0ml, x^yHl/3mli:iiU MT? 
3B«lfco ®m*®&UVe>titzMWiy)*x#;-)\,l OmltSiU 
«7>^^A0. 67g (11. 7 5mmol) SM-ttSffUc. %i 

Jftft 4 8 4. 5mg (0. 68mmol) 42^ 29% 
MS (ESI, m/z) 480(MH-) 

H-NMR (DMSO-d6) 5 1.77(2H,br), 2.08(2H,br), 2.50(3H,s), 3.48-3.70(6H,m), 
3.79(3H,s), 4.28(2H,br), 4.80(lH,br), 7.07(2H,d), 7.44(lH,d), 7.58(lH,s), 7.75-7.89(3H,m), 
8.52(lH,br), 8.62(lH,br), 9.17(lH,br), 9.37 (lH.br), 9.42 (lH.br). 

nmm3 9 a-tkv; -2-\2 - ( 4 -[ 1 - ( 1 -thz m s - 
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IRS 165. 6mg (0. 2 3mmol) W 10 % 
MS (ESI, m/z) 494(MH-) 

H-NMR (DMSO-d6) 6 1.25 (3H,t), 1.77(2H,br), 2.08(2H,br), 2.29(3H,s), 3.48- 
3.85(6H,m), 4.20-4.35 (4H,m), 4.80 (lH,br), 7.07(2H,d), 7.44(lH,d), 7.58(lH,br), 
7.77(lH,br), 7.84 (2H,d), 8.52(lH,br), 8.63(lH,br), 9.17(lH,br), 9.37 (lH,br), 9.42 
(lH.br). 

mmm4o 4-75^-2r[2-(4-[i-(i-7th-f^-f;i/) - 
$mm 39c4-7^^-2-[2-(4-[i-(i-7tb^nw;i/-) - 

hiJ7^Dft^0. 3g (0. 4 2 3mmol) SlIilOmltMU 
8 0 °CT 3 ttfflttft Ufco &4&&@£ LT» *,tl1tmm*f&l6M 1 IS 9 

IRS 231. 6mg (0. 333 mm o 1 ) W 7 9% 
MS (ESI, m/z) 468 (MH+) 

H-NMR (DMSO-d6) (5 1.77(2H,br), 2.08(2H,br), 2.29(3H,s), 3.48-3.85(6H,m), 
4.28(2H,t), 4.80(lH,br), 7.07(2H,d), 7.42(lH,d), 7.58(lH,br), 7.78(lH,d), 7.84(2H,d), 
8.50(lH,t), 8.63(lH,br), 9.17 (lH.br), 9.38(2H,br). 

mmm4 1 2-[A-TXVJ- 2-[2-[ ( 1 - (l-*U5»-4— OlO 
t^.j 4 _^;u^-;u) 7$ y ].x |«+->]7x^]K = W;i'*>'8 



8 0 
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xm 3- (2- (t-7h^>*M-;i/7^) ^b=^>) -4-*;u5 
USt^J 3 7Xg lfc|gtR©»ftt«fc»5f§?»nfc3- (2- (t-^h*->* 

jih^r^) -4-b HD*Wf;K>^ h >;;i/0. 3g (l. 

03mmol) ^OD^> (JJJStK) 3mlC»U r5t£fb-Sg<bv># 
>0. 36g (4. lmmol) £ >^STinx.^rST— HfefllJf S 

Um, 2 7 9mg (0. 9 6 2mmol) IR* 93% 
MS (ESI, m/z) 291 (MH-) 

H-NMR (CDC13) d 1.53 (9H,s), 3.62 (2H,q), 4.20 (2H,t), 4.95 (1H, br), 7.35(2H,m), 
7.93 (lH,d), 10.50 (lH,s). 

1M2 3-[2- (2- ( t -zr hdri/*;U^;i/T * J ) ^b**» -4—> 

i/jL^-jiyf^^V^^ 5> >x;i/^^->— h2 8 0mg (1. 15 mmo 1 ) * h U 
xf;i/7^> (IKtK) 5mlCiiU - 7 8°C^TT;urf>#^ET 1 . 54M 
n-^f-;i/'J^'>A'\dr-9->?§?gO . 7 5ml (1. 1 5mmol) $M2 0 
#*#Ofc©t>, 3- (2- (t-7"h^P>>*M:-;i/7^) :nh=^» -4 
-^^;K> , ;-h'JJl'2 7 9mg (0. 9 6 2mmol) ^-7 8*01! 

iRfi 1 9 7mg (0. 4 9 8mmo 1) UX* 52% 

8 1 
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MS (ESI, m/z) 367 (MH - ) 

H-NMR (CDC13) 6 1.35-1.50 (12H,ra), 3.58 (2H,br), 4.10-4.30 (4H,m), 5.00 (lH,br), 
7.00 (lH,d), 7.20 (lH.s), 7.28 (lH,d), 7.63 (lH,d), 7.63 (lH,d), 7.78(lH,d). 

X*i3 2-[4-75y^-2-[2-[ (1 - ( 1 - 1 U i?>- 4 -J )V) 

3 -[2- (2 - (t - yY^yiJ)^-)^T X J) ^h*:/) -4-y77-7 
x -;b]x^l/>^M>ixf-Jl/x^r;H 9 7mg (0. 4 9 8mmol)£ 

m?3M&\stzo mmz'is&^m enfeiia^N, n-^/^^mt; h* m 

7k) 3ml izmML, 1- (4-tfU^;b) -e^y ->*>-4 -±ji^>m iU 
m&l 34mg (0. 5 4 8mmo 1) > Sft2-^OD-l , 3-SM*-;M 
*W)t>2± 1 0 lmg (0. 5 9 8mmol). hUxf;b7^>0. 4ml 
( 3 mm o 1 ) AO*. 's?ST- 3 I13F B M# t o U# ?> ftfetflTOfc^ 

^y-;u2mls 4^ii<b7k^^^^1t>^M 2 0 m 1 £}38?u i?K3B 

mmn^tz 0 ms^* itnenfeagisx^ y - 2 o m 1 cmu m 

IT^-^AO. 14g (2. 5 mmo 1 ) %1)Qz., M^X'-mm* Lfc 0 ?3 

J&M 120. 8mg (0. 172mmol) W- 35% 
MS (ESI, m/z) 476(MH+) 

H-NMR (DMSO-d6) 6 1.48-1.70 (2H,m), 1.80-2.00 (2H,m), 2.55-3.05 (3H,ra), 3.22 
(2H,t), 3.50 (2H,br), 4.22 (2H,br), 7.03-7.08 (lH,d), 7.18-7.50 (5H,m), 7.80 (lH,d), 8.19 
(2H,d),9.05 (2H,s), 9.30 (2H,s). 

8 2 
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mmm4 2 2-[4-7^yy-2-[2-[ ( l - (l-KU y>-4— f/P) 

4 111 3«fc»}f§e>ftfc 2- (4-T^^y-2-[2-[ (1- (1 

b:=.)\,X)l*>m -h'J7;^Dii?Ji7 2. 2mg (0. 103mmo 
1) ^y-;i/2 0mlt^»L7^>#ST10%^5^^A-^ (5 

iRft 10. 5rag (0. 0 1 5mmo 1) iR# 15% 
MS (ESI, m/z) 474 (MH+) 

H-NMR (DMSO-d6) (5 1.48-1.65(2H,m), 1.80-1.95 (2H,m), 2.60-3.05(5H,m), 3.20 
(2H,br), 3.53 (2H,br), 4.08 (2H,br), 4.20 (2H,d), 7.14-7.25 (3H,m), 7.34 (lH,s), 7.41 
(lH,d), 8.20 (2H,d), 8.48 (lH.br), 8.98 (2H,br), 9.22 (2H,br). 

H»J4 3 N- [2- (5-7^;-2-bFo^>7DUb7xy^» 
- 1 - ( 1 - ( l-K'JS»-4--OlO f^-'J v>>) H 

Xgl 3 -(2- (t -^h^r^*;i/^"-;i/T^ y ) ^h**>) -4 - (3-fc 

3-[2- (2- (t-y h*->*;U^=^7$y) - 4-^77-7 

jL-)l]7n¥#>&3Ll-)ix.Xy')\/l. lg (3. 0 4mmol) Srh^tF 
D77> (IK*) 15ralCiiU W2M'jf'?A*'>*th'J'>Ai.' 

8 3 
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5ml (2. 3mmol) M. «gST?-ift*#Ufco JgJKftSaeUWM^^^ 
IKS 524mg (1. 6 4mmol) iRap 54% 

H-NMR (CDC13) (5 1.45 (9H,s), 1.80 (2H,br), 2.80 (2H,t), 3.54-3.69 (4H,m), 4.02 
(2H,t), 5.30 (lH,br), 7.03 (lH,s), 7.23-7.26 (2H,m). 

TM2 N — [ 2 — ( 5-T=. i/V- 2-b h'D^rDK^iy^) if 

3 -(2- (t-7"h+^>*;^-^7U) ih^) -4- (3-tKP* 
'OV- h U;U5 2 4mg ( 1 . 6 4mmo 1 ) % i? 4 

SHU 1- (4-f'Jy^) -t'^U^>-4-^;b*">i iH$?tg4 4 0m 
g (1. 8 0mmol) % i&{b 2 - ^ n P- 1 , 3-y7fM ^V'J->A3 
3 Omg ( 1 . 9 7mmo 1 ) „ h 'J if > 1 . 4ml ( 9 . 8 4mmo 
1) mX. MT?-ift*J*Lfco bf# ntffl»§ y'^ d o ^ ^ > 

-fb**y >JSifc lOmU — A> 1ml U &U~C 3 B^tS# 

bfco Itfl ; - jH 0 m 1 CSiU mStT> 

^rzr>A0. 4 6g (8. 2mmo 1) SfiTf— «&8S#Ufco jS«E*e 

USLM. 178. 5mg (0. 2 7 3mmol) » 17% 
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MS (ESI, m/z) 426 (MH+) 

H-NMR (DMSO-d6) 6 1.49-1.95 (6H,m), 2.55-2.75 (4H,m), 3.25 (2H,t), 3.50 (4H,br), 
4.09 (2H,t), 4.20 (lH.br), 7.18 (lH,s), 7.35 (lH,d), 8.22(lH,d),9.19 (2H,br), 9.23 (2H,br). 

m&W4 4 2- (4-7v/y-2-[2-[(l - ( 1 - K U V >- 4 - J 

Ifl 2 -[ (2- (2-t-7-h^>*M^?^) :xb3^>) - 4 - v 

^ h^x^M^-U^sfcyl** — h 0. 54ml (2. 1 8 mm o 1 ) b 
7th'077> (flfcjc) lOmlCMU -7 8 C CCT7;^>^T1. 5 
4Mn-^;i/U9 L ^A'\dr-tf >>£?#1 . 5ml (2. 3 1 mm o 1 ) £flD;i 2 

o^mn^tz(Dib, nmm 4 1 ym 1 fci^«©aMre»e»ttifc 3 - ( 2 - ( t 

-^h*^*;^-;^ * xh^-/) -4-*;b^;u^>V- b g;i/5 2 7 

mg ( 1 . 8 2 mm o 1 ) fcfln* - 7 8 °CT* 4 5 ^jltfbSICfttf 3 BSISIflH* 
Lfco l^^o d / ^ > 5 flHiilJ: bit Sl:^^ffiilll» 

IKS 0. 45g (1. 0 6mmol) HZ^ 58% 

H-NMR (CDC13) 6 1.17-1.42 (6H,m), 1.47 (9H,s), 3.60 (2H,br), 3.96-4.23 (6H,rn), 
5.00 (lH,br), 6.40 (2H,m), 7.15 (lH,s), 7.27 (lH.d), 7.58 (lH,d). 

XH2 [2- (4-75yV-2-[2-[ (1- ( 1 -K>J y>-4H*) 

8 5 
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[2-[ (2- (2-t-7b^>M«7^) -A-t/TJ 
-7^-)l]V-)\,]V>mV^*x-X : rMb-&®>0. 45g(l. 0 6mmo 

ft-tsttiMtttUb. «f«*«*ur»6ixfc«»**N. n-sm****a 
(«*> lOmlfciiU 1- -4-kius»** 
mmmo. 29 g (l. 2mmol) . 3 

^y^Ai'D^ h*0. 5g (2. 8mmo 1) . HJ.x^T* S > 1 . 

8ml (12. 8mmol) ftjm*. ^no^>§Wi 

^5mL i*y-*0. 5mlC*IPU giaf3BWlfe. ^ 

1 9 g (3, 3 5mmo 1) &AD;L> -ift«J*Ufc. *tt*H*UT»& 

1 5 5 m g ( O . 2 O 4 mm o 1 ) M 3 1 % 
MS(ESI,m/z) 530 (MH+) 

H-NMR (DMSO-d6) <5 1.26 (6H,t), 1.50-1.92 (4H,m). 2.58 (2H,br), 3.22 (2H,t), 3.50 
(2H.br), 4.03 (4H,m), 4.20 (3H,br), 6.77 (2H,m), 7.19 (2H,d), 7.40-7.74 (3H,m),7.96 
(lH,d), 8.21 (2H,d),9.33(2H,br), 9.36(2H,br). 

MKM4 5 [2- (4-7^-2-[2-[ (1- 
K^yj;>-4-*;i/*=^) 75y]ihW*=^ 

^USfli 4 4 © xa 2 -et# e> nfe id£fi&#re & . 

jftfi 6 3. 4mg (0. 0 8 7mmol) HX* 1 3 % 
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MS (ESI, m/z) 502 (MH+) 

H-NMR (DMSO-d6) 6 1.23 (3H,t), 1.50-1.95 (4H,m), 2.58 (2H,br), 3.22 (2H,t), 3.50 
(2H,br), 3.95 (2H,m), 4.22 (3H,br), 6.71 (2H,m), 7.18 (2H,d), 7.38-7.66 (3H,m),7.92 
(lH,d), 8.20 (2H,d),9.21(2H,br), 9.34(2H,br). 

mMM46 [2- (4-?vyy-2-[2-[ (1- ( 1 - £ U i»- 4 ->f )V) 

igi [2- (4-r^^-y- 2 -[2 -[ (l- (i-KUs;>-4--f;W tr 
"Ojy>-4-*;u#-;i') 7?y|xh^>|7x^) if^iu^Kt^xf 

[2 - (4 -7 5 - 2 -[2 -[ ( 1 - (l-K'jy>-4 — ( )l) & 
>-4-*;u^-;u) 75 7]xF^^]7xzji,) yx*-;^* 
zhij7;i/toffil!lii6 3. 4mg ( 0. 0 8 7mmo 1) g£x#y— 
^2mlCil?U 7;^'>T10%^7A-Ki (5 0X^*) lOmg 

sgifc&fifl^i in 9 n«ot*f^t: «fc d mm^^mtzo 

SUM. 4 3. lmg (0. 0 5 9mmol) IR* 6 8% 
MS (ESI, m/z) 504 (MH+) 

H-NMR (DMSO-d6) 6 1.20 (3H,t), 1.58 (2H,br), 1.80-1.96 (4H,m), 2.62 (2H,br), 2.80 
(2H,br), 3.21 (2H,t), 3.49 (2H,q), 3.88-3.98 (2H,m), 4.12 (2H,t), 4.20 (lH.br), 7.18 (2H,d), 
7.37-7.42 (3H,m), 8.21 (2H,d), 8.28 (lH,br),9.18(2H,br), 9.25(2H,br). 



»^J4 7 [2- (4-7vy7-2-[2-[ (1- ( 1 - 1 U 4 — f )lO 
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Igl [2- (4-7^yy-2-[2-[ (1- ( 1 -£US>>-4--OU) K 

[2- (4-r^^y-2-[2-[ (l- ( l -fU^>-4 e^yy 
>-4-*;b^-;i/) 7^]xhJr^]7x-;i/) ;b] y >m^^)^^ ^ 

JV -h';7MoM15 5mg (0. 20 4mmol) ^;-;i/2m 
lfc&JSPU T»zJ>T 1 0%^7^-)A-^ (5 0%^7JO 2 0mgan** 

HJiS^J 1X|I 9 hliij^cD^UCct^^M-fb^^fco 

IRS 2 6. 7 5mg (0. 0 3 5 2mmol) i&* 17% 

MS (ESI, m/z) 532 (MH+) 

H-NMR (DMSO-d6) (5 1.19 (6H,l), 1.59 (2H,br), 1.80(2H,br), 2.01 (2H,br), 2.58 
(2H,br), 2.82 (2H,br), 3.19 (2H,t), 3.47 (2H,br), 3.91-4.00 (4H,m), 4.09-4.21(3H,m), 7.17 
(2H,d), 7.36-7.41 (3H,m),8.19 (3H,br), 9.25(2H,br), 9.27(2H,br). 

HJS01J4 8 3- [4 -N-x. h*S'it]jm—)l'7% 9 J S - 2 - (2- ( (1 

- (^u^>-4-^;b) t*^u^>-4-*;i/^-;u) r^y) 7 

3- [4-7^ - (2- ( (1- (KUy>-4-'f;i/)'^ I Jf>- 

4- *;i/^-;i/) 7$y) xh^r^) 7ix;i/] 7ot:^>S -h'J7^n 
ggttS2 0 0mg (0. 2 9 9mmol) ^DMF5mlt:^fifU MJxf;i/ 
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T$>0. 124ml (0. 8 9 7mmolK ^ n Pjg^^-;i/ 0 . 0 2 8m 

i (o. 2 9 9mmoi) itmz, ^ux-mmn^tzo mm&m&Lxmzti 
tzmmm^nmm 1 x*i 9 tmrnnmrnzx k> mmit^zmtzo 

i&4 36mg (0. 0 4 9mmol) JR* 16% 
MS (ESI, m/z) 512 (MH+) 

H-NMR (DMSO) 6 1.24 (3H, t), 1.44-1.62 (2H, m), 1.76-1.91 (2H, m), 2.32 (2H, t), 
2.48-2.53 (1H, m), 2.81 (2H, t), 3.10-3.23 (2H, m), 3.46 (2H, dt), 4.08 (2H, t), 4.18 (2H, q), 
4.19-4.23 (2H, m), 6.77 (1H, br), 7.17 (2H, d), 7.25 (1H, br), 7.42 (2H, d ), 8.15 (1H, d), 
8.20 (2H, d) 



nmm 49 3 - [ 4 -n- t k p x v ; - 2 - (2 - ( ( 1 - (ku 
3- [4-N-tHD+->7^y-2- (2- ( (1- 4-<ov) 

;i/ zhU7;i/^D^J|5 0mg (0. 0 7 0mmol) &6^^J®^7k^M 
lOmlC^iU 6 0 o C-e2RfH«l*bfco UT»6ftfcfflaHfe* 

IRS 24mg (0. 0 3 5mmol) JRafE 50% 
MS (ESI, m/z) 455 (MH+) 

H-NMR (DMSO) 6 1.44-1.65 (2H, m), 1.74-1.88 (2H, m), 2.48-2.56 (1H, m), 2.53 (2H, 
t), 2.84 (2H, t), 3.11-3.24 (2H, m), 3.45 (2H, dt), 4.08 (2H, t), 4.11-4.23 (2H, m), 7.16 (2H, 
d), 7.24 (2H, br), 7.34 (1H, d), 8.17 (1H, d ), 8.18 (2H, d), 8.92 (2H, br) 
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0 3- [4-N-?-bh^J/75'>V-2- (2- ( (1- (KU 
3- [4-N-bKD^i/7v^y-2- (2- ( (1- ( f U 5?>- 4 

t:^.u^>-4-*;u^-;i/) T^y) :nb^>) 7i-;H 7D^>i - 

h U 7)V*uWmM2 4mg (0. 0 3 5 mmo 1) »85ml, Sftzkft^O. 
0 8ml izmm U ^rST- 3 B$|g«#bfco »«t*S5fe UTtf 5>nAcffl»S^ 

m^j us 9 1 nffiommz ct d mmit&Vd&mtco 

jRfi 2. 6mg (0. 0 0 3 5mmol) HX^ 10% 
MS (ESI, m/z) 498 (MH+) 

H-NMR (DMSO) 6 1.44-1.63 (2H, m), 1.78-1.90 (2H, m), 2.11 (3H, s), 2.48-2.56 (1H, 
m), 2.53 (2H, t), 2.80 (2H, t), 3.08-3.23 (2H, m), 3.45 (2H, dt), 4.04 (2H, t), 4.13-4.25 (2H, 
m), 6.74 (2H, br), 7.16-7.23 (5H, m), 8.11 (1H, t), 8.18 (2H, d) 

mmm si 3 - [4-7*^-2- (2 - (4 - ( 1 -**■)),- 2-4 

lil 4- ^V'J>-2-'f;V) ^Mll -ig^Jg 

4-y7^$IfiifiH. 8g(10. 3 mm o 1 ) £ 48t;£J&fb7j<fN© 
mt>jg«2 0inl, x^y-;i/5mltg»U iSf3BFWl/feo 

OmlCSlU N-^fMfl/>^7§>l. 52g (2 0. 6 mmo 1 ) 

9 o 
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Um. 1 . 3 7 g (5. 7 lmmo 1) JR* 5 5% 

XH2 3 - 1 K O ^ - 4 - 3- h-$t§fil©^ 

3-th'P^^fiH3 0. Og (217mmol) «2 0 0mlCS 
»U -M3^5 3. 0 g (3 2 6mmo 1) fcMTin*.fc. 4 5*CT? 1 

smmmtm, i****EEB£UT»fc»ii* 1 h u 5 

OOmlT'20, ^5 0 0ml-r-2Hli5fc#U> 8 0W*JEEteH£*3£fcT?* 

MM. 17. 2g (65. 2mmol) 02* 3 0% 
MS (FAB, m/z) 265 (MH+) 

H-NMR (DMS0-d6) 6: 7.13 (1H, dd), 7.43 (1H, d), 7.80 (1H, d) 

Xfi3 3 - 1 — H'OV— h y;KB-&$ 

3-tFD^-4-3-htIti2 2. 3g (89. 7mmol)£^h 
7tFD77>3 0 0mli:MUfe*Ot:^Dn«x^H9. 7ml (2 
06mmol), h>J^7^>2 8. 7ml (2 0 6mmol) ^0"Cf*Q 

;^U>^btH?.nfcTb7tFD77>^i3 0 0ral ^> 0 "Ct-JD 

4 5 0ml MPUiRzKh y7;^o|ffll 7. 4ml (117mmolX IT 
U^>21. 8ml (269mmol) * 0 "CfiJDxfec ii£T' 1 8RfH«»». 

il L Wl^llfeo i ^.iifcSStl^T b 7 1 h* o 7 7 > : ^ ^ y -;K 1 : 
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1)18 OmHz®MLtzt><D^lMte*.mtj-b U 9 0ml (9 0. 

Ommol) %g.UX-hUZ.tco *<D&&4tiimm&. »«tft«EES*U f#e> 

JRfi 9. 29g (37. 9mmol) i&s*s 4 2% 
MS (FAB, m/z) 246 (MH+) 

H-NMR (CDC13) <5:5.63 (1H, br), 6.96 (1H, dd), 7.23 (1H, d), 7.79 (1H, d) 

x*14 t-zr^)i (2-7d^jc^;u) i3;i/^v-h©^fS 

2 - yatxW? > Aft*9KS19. 22g (4 5mmol)*^D 
p^^>10 0mltMU y-t-7f;i/^;i/^-h7. 64g (35 
mmolX hUxW^lO. Og (9 9mmol), 4- (S^^TS 
y) t'J^>100mg (0. 8 2mmol) £/jQ;i-Rfcm#b£o ^DD^ 

iRft 5. 99g (26. 7mmol) 7 6% 

H-NMR (CDC13) 5:1.45 (9H, s), 3.46 (2H, dt), 3.51 (2H, t), 4.95 (1H, br) 

Xg5 3- [2- (t -^b^>#;i/*-;i/Tc- y) ^b^» -4-3- K 

t - y^-J]/ ( 2 - yDti^V) ft;Wt v— bl8. 5g (82. 6 mm o 1 ) 
&DMF2 0 OrnltSU**, 3-fc h'D+v- 4 -3- K^>V- h U;H 
0. 1 g (4 1 . 3mmo 1), 'J 5. 7 g (4 1 . 3mmo 1) £ 

flnx. 7 5°CT* 3«HB«»bfco BPKai^Sflliai^MEfc bfiT^tfto T5fl.il bit 
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JRM 11. Og (2 8. 4mmo 1) W 6 9% 

H-NMMCDC13) d:1.46 (9H, s), 3.62 (2H, dt), 4.12 (2H, t), 7.02 (2H, d),7.88 
(2H, d). 

X*§6 2-T^)lT^7-3- [2- (2- (t-rb^>*;^-^7^ 

3- [2- (t-^b^^l/tf-^T^y) ^h*^) -4-3- K^W 
- h U;H 8 . Og (46. 4mmol) £DMF 2 0 0 m 1 2- 
7*h75l*7*U;MI>f^l3. 3g (92. 8ramolX HJ*(2- 
^;i.7i^) ^^7-f>2. 82g (9. 2 8mmolK »i^7^«)i» 
1. 04g (4. 6 4 mm o IK h 'JxW 5 > 1 2 . 9 ml (9 2. 8 m 
mo 1) 1 1 5*C-C4WfM«ffLfco jfe^s fflM^£f#yfco ^ 

l&M 12. 2g (30. 3mmol) iR* 6 5 % 

H-NMR (CDC13) d:1.45 (9H, s), 2.03 (3H, s), 3.58 (2H, dt), 3.89 (3H, s), 
4.18 (2H, t), 7.17 (1H, br), 7.23 (1H, d), 7.35-7.42 (2H, m) 

117 2 -T-t3-)l7 U - 3 - [4->7;- 2 - (2- (4- (1-^^ 

;u-2--r ^VJ>-2-^f;i/) ^>vV;i/7-^y) i^S/) 7ir;H t 

2 -T4r^;i/T^ y - 3 - [2- (2- (t-^F^r^AMx^U) ^ 
h^ry) -4-^77 7x^1/] 7^'J^^2. 0 9g(5. 1 9 mm o 

i) %4mfcmfcfcm<Di?**-y">mtti omi, ^^-^rit> 1 omit8»u 
4 - ( i 2 ^ *vu>- 2—010 $tmm®. -mm&'i .' 
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37g (5. 7 lmmo IK 1" (3-y^;V7^7o^) -3-^ 
X KJfitttSl • 10g (5. 7 1mmol), l-tl«D*W 
v/ h 'J7V- ;P7 7 7mg (5. 7 1mmol) N h'JiW5>2. 17m 
1(15. 6mmol) *ao^.MT?-«M3Hf Ufeo $g«ft©*UTftfciifcffl 
matt** K^S/^i/AfliW^!^ 'J *y;i/ft3^ffl D 

IRS 2. Og (3. 3 2mmol) JR* 64% 

H-NMR (DMS0-d6) 5:1.95 (3H, s), 3.06 (3H, s), 3.65 (3H, s), 3.70 (2H, dt), 
3.76-4.13 (4H, m), 4.29 (2H, t), 7.20 (1H, s), 7.44 (1H, d), 7.63 (1H, d), 
7.69 (1H, d), 7.79 (2H, d), 8.06 (2H, d), 8.94 (1H, t), 9.69 (1H, br) 

Ii8 3- [4-T^^y-2- (2 - (4- ( 1 - * 2 - 4 < *V U 

2-7tfJb7^-3- [4-^77-2 - (2- (4- (1-^^-2 

-4 xW*)>-2-<( ^>^;i/7; y ) ^h*^) 7i-^] 

-h'J7MD«2. Og (3. 3 2mraol) 5 41^b7k 
i©ym>^2 5ml, x^/-;b5mlCSIIU gjBT!4HII8«#U 
to ^££®£b-t^£nfc^©^£^*^-^2 Oml fcj6»U ^T>^E 
6 4mg^MiST-fftI#bfco »&£@5& ■LT»e>ttfc8@«B* 
6 glSgJMS? 10ml CjgjK U 80 °CT* 4 0#^}t# Ufco «0>J 

51 xa7 tmm(Dmmz^xnmit^i^m^o 

lRS 430mg (0. 633 mm o 1 ) 1R* 1 9 % 
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MS (ESI, m/z) 452 (MH+) 

H-NMR (DMS0-d6) 6 : 3.05 (3H, s), 3.60-3.80 (2H, »), 3.78-4.40 (6H, m), 4.31 
(2H, t), 6.81 (1H, s), 7.37-7.49 (3H, m), 7.73-7.85 (3H, n), 8.03-8.12 (3H, 
m), 9.05 (1H, t), 9.19-9.37 (5H, m) 

■mm 52 3 - \_A-T^V;-2- (2- (( 1 - ( 1 'J V-t> A 

_4_>f;U) t^U^>-4 )V) TIS) ^h3^>) -2 

igi l- ty< us? 

fig 

1- -4-^ l Jy>*^>i?if^2. Og (8. 5 1 
mmol) SH^^HOmRSiU 40°CT-4^^bfco jg«K« 

f§e>nfeffiK^jsi»Jfieii omicsmu 7 o°c-c-WLto & 

IRS 1 • 2 g (5. 4 8 mmo 1) 

XifM2 2-T-t5 L ;i'T^y-3- [4-v7 ? ^-2- (2- ((1- ( 1 

2- 7-fewu-3- [2- (2- (t-rh+->*;^=;i'7 5>') ^ 

- 4-y7;7xr;H 7^Ji«/fM. 16g(2. 8 8 mmo 
1) %4M7!Ei&<b&m<OiS* : *-y->mm5ml, ym>5mlt:»«U £ 
S"C4fifFWUfco f!?,jxfe»SDMF10mlti^ 
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g (3. 17mmol). mh'JKo'J^^*^ to** 
^7 7 -Yl. 4 7 g (3. 17mmol). h'JiW^l. 2 0ml 
(8. 6 4mmo 1) fcJn^iST'-HftJf^bfco *««B*»s ^ififcl 51 X 

JRM 7 1 Omg ( 1 . 4 lmmo 1) IR* 4 9% 

H-NMR (DMS0-d6) (5:1.47-1.68 (2H, m), 1.76-1.89 (2H, n), 1.96 (3H, s), 
2.53-2.64 (1H, ■), 3.13-3.30 (2H, ■), 3.44 (2H, dt), 3.70 (3H, s), 3.88 (3H, 
s), 4.09-4.24 (4H, ■), 7.18 (1H, br), 7.22 (2H, d), 7.43 (1H, d), 7.58 (1H, 
bp), 7.69 (1H, d), 8.10 (1H, t), 8.21 (2H, d), 9.69 (1H, br) 

X*§3 3- [4-7vy;-2- (2- ((1- ( 1 -**to\Z U V-*> A- 

4-^)1) t^iji?>-4-#;i'*"-;i') ^b^ % >) y^=-^ - 2- 

2-7-fef;i/7^-3- [4->7;-2- (2- ((1- il-**to\£ 

Ui?->i7A-4 --f ;w) tr^u ->*>-4-*;i/^-;i/) ^b^» 7x 

7^U;^f^7 lOmg (1. 4 lmmo 1) ^ 4m^^t7KM<0^ 
m»filOmL x^HP2mll:i§iU lfif4BFWl/fe« £ 

2 3 9mg4MiSt-Wbfeo JgfttE&S*UT»e>nfcM«* 6« 
Ml OmltiiU 8 0°CT-4P#P^«^bfco 8«Sfte*». fUfcW 51 X 

>Um. 30mg (0. 043mmol) JR* 3 % 

H-NMR (DMS0-d6) 6:1.48-1.65 (2H, m), 1.76-1.88 (2H, n), 2.54-2.65 (1H, m), 
3.13-3.28 (2H, ■), 3.33-3.52 (3H, m), 3.89 (3H, s), 3.97-4.27 (3H, ■), 6.78 
(1H, s), 7.20 (2H, d), 7.34-7.48 (2H, m), 8.13-8.26 (3H, m), 8.32 (1H, d), 
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9.15 (2H, br), 9.27 (2H, br) 

mmm 53 n- [2- (3-7^^;7iy^» - 4-0, 4 

XH1 4- (3, h*J"<> , ;'f;i/) $JHS^^©»»T, 

i;^DD^^>10mltM7;KzH7A2.1g (15.72mmolK V 
i7PD/^>2mli:«(ill/fefl/7^6!! : Ey^fM^r^D7'f H 2 . 
39g (12. 0 2 mm o 1 ), j;^nD^*>2mlC«IILfcl. h 
^>^'>1.2ml (9.25mmol) £fl[];L> — flfeBH*Ufco 1 

IR« 1.3g (4.3 3mmo 1) JR* 4 7% 

H-NMR (DMSO) <5 : 3.82 (3H, s), 3.87 (3H, s), 3.92 (3H, s), 7.08-7.14 (lH,d), 
7.28-7.34 (1H, d), 7.38-7.42 (1H, d), 7.78-7.84 (2H, d), 8.08-8.14 (2H, d). 

Ig2 4- (3, 4-i/7 h^ri/^>V'f;b) SIfiOM 

4- (3, b^>^>vV;i/) $lf^f;H.3g (4.33mm 

ol) ftx^y-^5 0mlC«l!¥U l«jfok»fb* HJ 7 mllfl*-* 

IRS 0. 9 g (3 . 1 4mmo 1) JR*s 7 3% 

H-NMR (DMSO) (5 :3.82 (3H, s), 3.87 (3H, s), 7.08-7.14 (1H, d), 7.30-7.34UH, 
d), 7.39-7.41 (1H, d), 7.76-7.82 (2H, d). 8.06-8. 12 (2H, d). 
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113 3- [2- (t-/h^r->*^-^^) *b**>l 'OV- h 'J 

t_:/?-;i, ^-T'o^xf-;!/) *;w^v— h5. 8 5g (2 9mmol) £ 
i;^M;PA7^ h* 1 OOmlMU 3-t l»o*^>V= h U^2. 
38g (26. 4mmol), »U^A3. 04g (53mmol), 3 "Mb 
thU^A4. 3 1 g (5 3mmo 1) £flQ;L 5 6 1311388* Ufco 

IKS 3. 33g (13. 3mmol) M 5 1% 

H-NMR (CDC13) (5:1.44 (1H, s), 3.55 (2H, dt), 4.05 (2H, t), 4.95 (1H, brs), 
7.12 (1H, d), 7.14 (1H, s), 7.26 (1H, d), 7.38 (1H, t) 

Ig 4 3- (2-7ls>x- *<y y J— h U;u — JfiKffi^J* 

41g^4 m^ffifti**© 2 0ml tCfiSfl? UM-C 2 ttRfl»tt b 

IRS 0. 8 9 g (4. 48mmol) iR^s 8 3 % 

115 N- [2- (3->>7;7i;^) - 4- (3. 4-S/V h 

3 _ -<>v^hU;b -JMMHO. 68g ( 3.4 5 

mmo 1) *N. I-^^MI/AT^ K (ffii*) 2 OmlfcflStfSU 4 - (3, 
4 _o;^ h^^>^>W^) ^m#^0.9g (3. 1 4mmo 1). 1-t b'P^r 
^>V*hiJ7V-;M^) 0.47g (3.45mmol), h'JiW> 
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>0.48ml (3.45mmol), 1- (3-^^W^7"D^) -3 
-jL*-.;i/*;Wsi*5M S. KttfflHft0.6 6g(3.4 5mmo 1 ) #Px.-Bfclt#Lfco 

IRS 1.4 g (3. 2 5mmo 1) iR* 94% 

H-NMR (CDC13) 6: 3.89-3.94 (2H, m), 3.94 (3H, s), 3.97 (3H, s), 4.18-4.24 
(2H, t), 6.67 (1H, br), 6.87-6.92 (1H, d). 7. 14-7.19 (2H, n), 7.20-7.44 ( 3H, 
m), 7.48-7.50 (1H, d), 7.79-7.83 (2H, d), 7.86-7.92 (2H, d). 

X^6 N— [2- (3-75y;7i; + >» x-^M -4- (3, 

N- [2- (3-y7;7i;^» ^Jll - 4- (3 S b^>^< 
>V4 Jl) -^>X75 h* 0 . 5 g (1.16 mmo 1 ) £ N> 

(HfcdO 10ml KigJI? U TfifrfbTKJR:*- tKW^I 0 . 2 

1 g (2.3 2mmo 1 ). ift"vy*-><;A 6zkfU*jO . 24 g (1.1 6mmo 

l) ^inx.. ^rar-2. 50#P^#bfeo WKi^-;i/««itfi*«E4:U ffrfcfcfle 

o-COTUfco Jga««AlyTf»e»iXfcffl»«**T-fe h>2 0mltC*gg?U 
3>>fW^0.5 6ml (9.0mmol) au>U 3B3IHSSfcU *«ISg*U 

1 OmlCiiU g^T^^^A 1 5 5mg (2. Ommo 1) <£SP^3B$ 

iRM 160mg (0.285 mm o 1 ) JR* 2 5 % 
MS (ESI.b/z) 448 (MH+) 

H-NMR (DMSO) (5 : 3.68-3.75 (2H,q), 3.82 (3H, s), 3.87 (3H, s), 4.21-4.29 (2H, 
t), 7.09-7.13 (1H, d), 7.29-7.43 (5H, m), 7.50-7.58 (1H, t), 7.75-7.80 (2H, 
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d), 7.98-8.04 (2H, d), 8.95-9.00 (1H, t), 9.10 (2H, s), 9.30 (2H, s). 



pmit^mo^mm io^it P H8. a cusaufc 1 0 0 mM h * -mm 

mmmi 3 O/zISM. &WCt ^^mmmmmmxm^- (Enzyme Research 
ttM) SpH8. 4 b U * Snre 0 . 5a--yh/ml Lfc&M 

-L-'fvo^ , >;i'-L-W^i/-^ | J «>;i/-L-r;i/^r— ;u-P-= h p 

?-\) ^7**wm\ m &phs. 4 h 

T-0. 8mMC«UfcfM5 0Ml^DL »#&&SI^U S^&WSUtft* 
»feo M<b^Ojg^<7)^t3 Di:pH8. 4 CHS* Ofc h U * -ttffiMMr* 1 
0/zl4Mt^3>hD-;i/i:bfco n#7fc)£tf>$mi MICROPLATE READER 
Model 3550-UV (BIO RAD) 4 0 5 nm©WC 1 5 fsMfflKST? 1 6#BBW 

f^mtskmmmm x m ? iM*a4©*Hf ttto 

^M^J 5 5 h d > tf > PfiSrSt*fecD«iJ^ 

Mto&to©*** 1 o >u 1 t P h 8 . 4 cm tfc 1 0 0 mM h u * -tsm 

mm l 3 0/z l<&inx.s *Oftbfflho>t> (SIGMA ttSK) SpH8. 4 
h "J 7. -H^gMT* 2 ^- «y b/m 1 CSIKUfciSifc 1 0 ju 1 £JQX.> SSt 
10W>^^-Mfco D-7i-;i/77-;i/-L-^3 U )l 

-l-t;u^-;u-p-- bP^-'J K^MBWI (^--fb^a a D. S-2 2 3 8) 
£pH8. 4 b U^-*»I1««"C0. 4mMCMtfcfM5 0^14Kv ' 
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ytStom^ MICROPLATE READER Model 3550-UV (BIO RAD) 4 0 5 n 

m0lSf 1 5msmx* 1 6«"HI»J^Ufco IWb£r^«©B#© hDK>® 

m& (sijftft) & 5 o %pis-rs #©a^fc^©a&©fi©^tt£##> (p 
irtjfii^HfS^tirp hD>br>i^B8 (pt) ao^as*ffl^-c?*^ufeo pt 

tzo M45^1 £.ma<b&60Z$tsT>M S Ovgffi 5 jul 1 £Sn;i> ^fflt? 2 
^ h Lfco *©JflH»*M4*ttSa»«* Sysmex CA-3000 £S«ufo« 

KSffll^B (MlffllT-t) tcgftB^ 3 7°c-r*3^>f >^^-hu 
Sysmex PT II (SClEEfflflmL *tf¥H*Ett b P 13. 2 m 

MJfrft A) 1 0 Oyc/ l^inxfeo P TfiH^ffilct 0 £MriM£Ufc. i¥ 

ift^t)©^©^*5tDMSO 5/z 1 =£Anx.fct)CD>£=i> ha— ;i/fcU n 
> h DHKDP T ^ 2fgi:il1-5M^«^©i©«§^«) (PT 2 
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nmfes mmfe, -m&m&fa&ft (tiax <4)MTmifii (jtamti/om) m 

^fitJ^m^^IftM^^ (PTCA)lfe tt^ftlBtt ( P 
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1. &(D~m.& (i-i) ta*ns^>X7< 

b-5 £>J£L> 




(1-1) 



[— *85£ (1-D 4>x L&Tit (2) fr£> (5) tf)^-f nfr<D;£#|S£7T<-f o 

9 h 2 

-N-C-C— 
W 

(2) (3) (4) (5) 

(5£ (2). (3), (5) r-K W(±, 7K^T-, J^ltl-6©7M^ J^* 
g&4~ l ocdtu—;u&& u<teJ^fSift5~ l 2£DT^;i/^;u^^7TnU s£(3) 
4\ DXliD' tfH^'nfr-^-J&iS (l-i) *©Y£<Z)*£i§r£^U bo- 

£ (2) ck Xli. /XHIJl-K Mt9Kft l ~3<DT;bn^>:fr 
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( 2 ) * N XhW{i^U-CJl&^UT*ct<s dcD^-W-X-(i^ 
L#5£ (2) ~ (4) <5DV>-fn^(7)^SOil^ V, Hu tKIMJI^v Mt^S 

;u*^;i/S*^-r 0 (5) (ommMom^ v^mms^ur^T* 

^^^^4^^ 1 ocdtv— ;w£fc£^-to 

L#iC (2) ~ (5) ©l^nfr<M^Stf>tl£-£#^Ts V,#g&S£W 

*;w*t^;Hk j^^2~7(D^^^u<(±^t;u^;u*;u/^^;i/ 

7^^S> JKili 2 ~ 7 CD^ ^ U < ii^7;i/^7 5 y f%m%l 1 

;i,7^S, j^^4~6cDTU-;i/T^y^ ^^2~7cDT;i/3i^iy^;i/ 
#z;i/7^S^ Mi~3©7$ yT;i/^;uSs jK^2~7cD^y * b< 
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TiUrfrV^i) i/)U**i>&, &M&8~1 4©T;i/3dp^*;i/^— 
it2~7CDb KD^-*/*;i/^— ;u7 , ;i/*;i/3£s Kl$3~8©7;i/3^>*;i/ 
fit$<6~ 1 )V7))/>r=-)l>&> SJH»l-10©7;i/3^>S, -hD 

-;ux;i/*^;u^ jK3R»5~ l 2 07V-^7;i/*jH^ 
)V7^-)im, JKfg$£ 6 ~ 9 on" 5. /7;i/*;i/t^7i;>xM-^Ss 

6 ~ 9 ffl U ^ 'J r >7;^;i/^ J^fKSSC 8 ~ 1 2 S J 7 
~40 ; Ey7;^ + yh h-D + v'^^U^ &Sflgfc4~7e7) h U7;i/^7 




(6) (7) (8) (9) 
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(5C (6K (7) 4\ Ali^oy/SS^l, (8X (9) 4>> B ttzkSUK^ 

Y&TiS (10) ~ (16) O^ffifrS^t, 

-(CH^n-O- -(CHaJn— S- _CH 2 CH 2 — — CH=CH — 
(10) (11) (12) (13) 

R 1 

9 H ° H rw J. 
_C-N— — C-N-CH 2 - — CH 2 -N 

(14) (15) (16) 

(i£ (10) RXf (H) rf, n(±O~2 0DgEft&7j*U 5£ (16) <=K R' fctzklRJjR 

z (i7) ~ (24) co^-rn^^^-To 
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o o o 

-(CH2> m -C-R 2 -CHrCH-C-R 2 (CH^i-OR 3 -CH=CH-S-OR 4 

ii 
O 

(17) (18) (19) (20) 



9 ° 9 I* 6 9 

-(CH2) m -S-OR 4 -CH=CH-p-OR 4 -(CH^-P-OR 4 — CH 2 C-C-R 2 

6 OR 5 OR 5 R 6 

(21) (22) (23) (24) 



U(17), (1 9)> (2 1). (2 3) <K mfckO~ 3 U it ( 1 7 X 

( 1 8) &Xf ( 2 4) R 2 fib h'P*WH> ^1~5®7;^^^ 

TK;m*m?o ^:(i9) r\\ r 3 (±x mmmi-ecD-rji^r)^ 

it (2 0) ~ (2 3) 4u R"(i7K^H^ J^$C 1-6 CD 
7)V*)\,m*m-$- 0 it (2 2), (2 3) 4\ R 5 (i7j<^^> #tfN$fc 1~6©7 
;i/^;uS^^-To it (2 4) *k R c iiADy;S^to)] 

2. -J&it (1-1) L#it (2) ©W£8S£^U W#zKf!IJ!^£^U X 

3. -J&it (1-1) Y#it (1 0) CDW$SS£^U n#lXte2C9Sggfc£ 

4. HHsS; (l-D v,# N l-T-feh-r ? K-f;i>-4-£"o;5?;M-*5"< 
W-r l - (4-t'J ^;i/) - u y>- 4 l - ( 2, 
3. 5. 6-y h77Mot | Ji?>-4-'f;i/) -e^y ^>-4-*;i/^-;i/S. 
l-(3. ^>-4-^;u) -t^U v>-4-*;i/^-;i/S> i-(6 
-^7DDt:y ^-^>-3-'f;i/) -t^u y>-4-*;usl?=;pafc. l- 
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-k^u ^>-4-^;u^-;i/Ss l- (£i> $y>-4-> -K^ys?>-4-* 
l- (4-Kuy>-4-*;i/?K— ;u) -tr^u ^>-4-*;i/^— 4-**-;i/- 

5. -J&SiS (1-1) ^ Z,*»x #;t/^=^>x^;u^ x h^>*;i/#x;bx^;i/ 

#x;i^ ^xh*^* 
^x 'J ;i/x^;u^ s x b^-vh h*D*i/*7*'J;vxf 

6. -iKse (1-1) 4\ L#iS (2) ©fiSS^U Y#5£ (10) 
t>U<ttl- -f^'J^>-4 -*;bJt?x;ua©^-fix*»*^ 

u z,A*s *;i/^*'>x^;u^ xh*'>i)M-;n^ *;i/*x^;i, 

7. -ftSC (1-D «*\ L#5fc (2) ~ (4) Y*»SS (10) 

~ d3) ©**is*^-rai*ja 1 mmcD-ox-r i isymmteztz&zomm 

8. HHsC (1-1) 4u 
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L#it (2) ~ (4) ©i>fjxip0^s®i^ v, 7mm?, 

(D7Jli3>XJl*-)l£%7ji-? 0 L&& (5) ©*f8iS©l»-6\ V,tt|iM 
LtfiC (2) ~ (5) (Dorftjb*©^^©*^:*^^ V.tfg&g*^ 

7^Ss 2 ~ 7 ©7^3 ar^;^-^? ~ y ^ K*ftl-307 5 

^4 — 1 ocDN-T;u^;i/-N-T;urj^-i/±(;i/^^;i/r 5. y7;i/*;H, tr^ 
8~ l 4 0DT;i/3^ri/*;i/^-;n^^u^;i'^^i'*s tro u ^— 

Y u*i/i3)Vi$=.)\/?)v>r—)\/&> &MWla ~ 8 3^>#;i/#-;i/:7Vi"!r 

IttlKR 4-1007'J 6-12 ©7 U — JlT)V^-JVm, 

8©7;i/^Ss M4~io©7'J-;^*-;^ TO5~12®7 
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~1 2©f UT^^^'J^^^Ss Jgt3R«6 — 9©t:^'; J?Ur> 
7)v*)\s&, mm%i8~ l 2©^ ^ y 7>i\,*f\,}£'**)*j*) : r>7)V*)V&s 

©i?T;u=i^>*x*y;i^ *feJ±jR*»i-4© i E>'r;i/3dp$/t Kd*^ 
*x * y w 6 ft s » 

YfcfciS (10) ~ (16) ©^-fftfr&^U it (10) (11) 4»s nttl 
Xfci:2©$li!&£^U 

Z.,^ (17) Xfcfc (18) ©v^ftfrfe^U mttl—'3©fil»* 
tjsU RMibKDJp^ ^3R»l~5©7 , ;i/=i^->;u^ T^y^ 
$U~6©^y&b< livT;udr;i/T 5. /SSf^ If^Jl 1 sB^©^>XT 5. 

9. -J&it (1-1) >K LA J iC (2) ©^#136*^ U WjPtK^J^&^U X 

10. -mas (i-i) Y^*it (io) ©«*is*^u n*«i©s*&^-rai 

5RJ18gB«g©^>XTi^>i^#^^fe{±^©^^(-S < FSU^ Slgo 

11. HK5S (1-1) *x V,# s 1-T-fe h-f 5 H-f;i/-4-^y^*^rS/^ 
>vV;vSs l- (4-fj^;i/) -t^y v>-4 -^^^©^-fftfr 

12. HlftiS (1-1) Z,3?p\ iiJ\/if^i/^)V^ 3L\>*c*/-h)\ / iS-)\,3L3-)\, 
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13. -&& (1-D L#5t (2) CDW«SSS^U Ytfit (10) Of«IS 

14. (i-2) T-^^n, frostt-fbjfli^wiiiJBXH^fcW-rsiia^ft** 




(1-2) 



is. mm&mm,&E&-'f®i& d-i) *©-y-l-y, asa:iwe&tK froLtf 

5$ (2) ©*«y6ft5sU YtfS (10)©**I***U V,#s 1-7-bh 

16. &<d— flSiS d-3) ti^ns'<>X7^^>iiftxii ; eoEiW(:i^ 



1 3 0 
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(1-3) 



[-Ms* (i-3) *s u±r& (2) -fr<b (5) <o\,^-rni?<Dmm&*m? 0 




(2) (3) (4) (5) 



(5£ (2X (3), (5) «K W(i s *3WR-?, i!»l~6ffl7MM, J^fN 
$(4~1 007'J- L<ttJ^3R»5— 1 2CD77;i/+;i/M^U 5$(3) 
ck DXliD' cDiN-rti^-** s -^ (1) 4>tf>Yi:cD/(£i^£7fxU *>?-73 
^'tK^^^^U, it (2) 4>> Xfciu tK^^. 

3©7;V33ry*;^-;HSfcl±lM^^ L'TOX'fc et. ^ ^J^^^St 1-307 
1 OtfM 5/7^^^MJf>>S, ^I&7~1 4©T;m^r>'*;i/^ 
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#&lfe>ft£o (2) +s XtWli^ltSSMbt*ct<, ^©i 

fo) 

Ltfse (2) ~ (4) ©^rft*»©#*us®»^ v 2 i±, ««ia**-ra^ 

L#i£ (2) ~ (5) .©^-rftfr©Wtt£t©«^l;:*5^"tx V 2 ©«tft*fcb 

YttTS do) ~ (16) tfH>-fn#£^-fo 

-(CHs),,— O— -(CHzJn— S— — CH 2 -CH 2 — CH=CH — 

(10) (11) (12) (13) 

r 

CH 2 -N 

(14) (15) (16) 



9 H 
— C-N— 



9 H 
— C-N-CH 2 - 
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(i$ (10), (11) <K nttl*feH:2©SEft*^U A (16) * N R' fck**® 

^"f o) 

ZjfcfcfcJW^ys Wl~607;^^ Apy^i^feliK (13-2) 

o 

— ch 2 — c-r 22 

(13-2) 

(5$ (13-2) * N r 22 li*;^*^;^ m^2~5©r;i/n^^*;i/^- 
;i/^<£^-To)] 

17. -flgiS (1-3) *K L#it (2) OWS^U W#7K^M^£^U X 

jjfifcjws^&ijs u v 2 #, 4- (3, j»*5"*w-r;i/) ^>y^;u 

1- (l-Xf^t'Jy-'>A-4-fJl/) ^u^>-4-*;i/^-;uS> 
4- ( l -^5 L ;b-2--f U >-2-4JU) sO s JJ )l'&<D\<^Ttiiy >: &m 

u z 2 fr\ **j§i^ 2 -*;u5tf*->- 2 -^v^^So^-fftfr-efcs 

If^JM l6SB«©^>>CT^i?>^i3K*:*ifet±JECDE3lfl5tca ! l : «b-5 5tto 

18. -jR^ (1-3) cK L#5£ (2) OM&TvU WtfTk&Jg^fc^U x 
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